on  your 
desk  top . . . 
or  on  wheels 


GONSET 


Sparkling  new ...  smooth-working  combo...  a  powerful 
100  watt  AM  transmitter,  sensitive  dual-conversion 
receiver ...  two-way  operation  on  80-40-20-15-10  and  6 
meters.  This  handsome,  designer-styled  package  is  just 
slightly  over  one  foot  long,  less  than  six  inches  high, 
mounts  handily  under  the  dash  of  your  car— blends  in 
too,  belongs.  Transistorized  DC  supply  is  separate,  mounts 
in  any  small  convenient  space. 


6-band 
1 00  watt  AM 

transceiver 


You  can  take  this  G-76  out  of  your  car,  use  it— with  matching  AC  power  supply  and  speaker 
assembly— for  excellent  6  band  fixed  station  operation.  Here's  opportunity  to  add  new  enjoyment 
—and  DX— with  operation  on  another  lively  amateur  band,  6  meters.  G-76  is  a  full-blown,  star 
performer  on  6  as  well  as  the  other  five  widely  used  10, 15, 20, 40  and  80  meter  bands. 

While  G-76  is  properly  called  a  transceiver  because  of  some  common  audio  circuitry,  transmitter 
and  receiver  are  separately  tunable.  Receiver  can  be  set  to  out-of-band  DX,  transmitter  VF0 
anywhere  within  the  band.  Transmitter  VFO  is  intended  to  be  spotted  on  receiver  dial.  Frequency 
control  may  be  either  by  VFO  or  quartz  crystal.  (Except  on  6  meters  which  is  crystal  controlled 
only.)  Transmitter  and  receiver  oscillators  are  both  compensated  so  that  drift  with  temperature 
is  negligible.  Oscillator  circuit  has  very  low  drift  even  with  exceptionally  wide  excursions  in 
both  plate  and  filament  supply  voltages. 

HIGHLIGHTS;  Transmitter  power  input  300  watts  AM,  120  watts  CW  •  pi  network  output  for  52  Ohms  •  Dual 
conversion  receiver  •  BFO  (or  CW  SSB  reception  •  Automatic  noise  limiter  •  Sensitivity:  approx.  1  microvolt 
at  SO  ohms  for  6  db  S+N  N  ratio  •  Selectivity:  3  to  3.5  kc  bandwidth  at  6  db  down,  14  kcs  or  less  at 
GO  db  down. 

G-76  less  power  supply  and  speaker,  =3338 376.25 

G-76  transistorized  12V  DC  power  supply  (neg.  ground),  -3350 1 45.00 

G-76  power  supply  for  1 17V  AC  w  speaker,  =3349 145.00 
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TRANSMITTER 

2   Meters  fit   6    Meters 


AM— CW 
50  MC-54  MC       144  MC-14B  MC 

.  t  .  with  Automatic  Modulation  Control 
to  outperform  even  many  kilowatt  rigs 

1 3.5  MC-30  MC  and  220  MC  adapters  available  soon ) 


to  ^^ercfcflY 

°       -1ab\e  amateur 
available 


v^some  of  the  many  features  found  only  in 
this  outstanding  new  VHF  Transmitter: 


•  High  Level  Plate  and  Screen  Modu- 
lation 

•  Highly    Efficient    Type    7034    Final 
Amplifier 

Self-contained  Stable  VFO 

Built-in  Automatic  Modulation  Con- 
trol 

Simple  Band  Switching  and  Tune-Up 


Two  Unit  Construction  with  Remote 
Modulator  and  Power  Supply  Con- 
serves Space  at  Operating  Position 

Attractive  Styling 

Amateur  Net  Price:  Only  $559.  Com- 
pletely wired  and  tested  with  all  tubes, 
Modulator,  Power  Supply,  VFO,  cables, 
etc 


ComingSeen 


Matching   VHF   RECEIVER,' 
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RT.  53,  MT.  TABOR,  N.  J.    •    OAkwood   7-6800 
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CATALOG 


BUYING  GUIDE  FOR 

PRECISION  RADIO  CRYSTALS 

AND  QUALITY  ELECTRONIC  EQUIPMENT. 

•  COMMERCIAL  CRYSTALS  •  AMATEUR  AND 

CITIZENS  BAND  CRYSTALS   •   AUTO 

RADIO  CONVERTERS   •  OSCILLATORS   •   FREQUENCY 

ALIGNMENT  EQUIPMENT  •  TRANSMITTERS 

MODULATORS  •   POWER  SUPPLIES 

TRANSISTOR  SUBASSEMBLIES  *  CITIZENS 

BAND  TRANSCEIVERS  •  CITIZENS 

BAND  ANTENNAS/ACCESSORIES 

Specialists  in  precision  ladfo  crystals,  Citizens  2-Wav  radio 
equipment,  and  quality  electronic  products, 


AMATEURS  — 

Complete  data  on  International's  all 
transistor  subassemblies;  6  and  2 
meter  transmitting  and  receiving  gear; 
crystal  controlled  converters  for  75, 
40,  20,  15  and  10  meters, 

CITIZEN    LICENSEES  — 

International  transceivers,  accessories 
and  antennas  for  dependable  2-Way 
radio  communication.  See  Interna- 
tional's kit  for  constructing  your  own 
Citizens  transceiver. 

EXPERIMENTERS  — 

Printed  circuit  oscillators,  RF  con- 
verters, IF  units,  audio  units,  tran- 
sistor subassemblies,  crystals  and 
crystal  ovens. 

Mail  today  for  your  FREE  Catalog! 


MAI 
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International  Crystal  Mfg.  Co.,  Inc. 
IS  North  Lee,  Oklahoma  City,  Okla. 
Send  Free  19G1   International  Catalog 
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(never  say  die) 


Here  is  the  sixth  issue  of  73-  We're  still 
around,  still  bringing  you  good  articles  and 
lots  of  'em  .  .  .  plus  eight  more  pages,  thanks  to 
the  advertisers.  Our  original  policies  are  still 
fairly  intact*  We're  still  not  mad  at  anybody. 
Disgusted  maybe,  but  not  mad-  We've  been 
bringing  you  the  promised  technical  and  con- 
struction articles  and,  if  the  mail  is  to  be 
believed,  a  lot  of  fellows  have  started  building 
home-brew  gear  as  a  result. 

Your  Cautious  Editor 

Unfortunately  for  my  piece  of  mind  I  am 
mis-  or  ill-informed  on  many  subjects  other 
than  ham  radio.  This  manifests  itself,  as 
with  most  would-be  writers,  in  an  ambition  to 
write  on  these  subjects.  In  an  attempt  to 
keep  from  lousing  up  this  otherwise  (possibly) 
interesting  pamphlet  with  such  drivel  as 
might  erupt  when  I  attempt  to  over-compen- 
sate for  a  well  developed  inferiority  complex, 
but  still  to  provide  a  limited  outlet  for  there 
psychic  disturbances,  I  will  channel  my  cre- 
ative (?)   energies  to  the  office  Ditto  machine. 

The  point  is  this:  if  anyone  is  interested 
or  morbidly  curious  enough  to  take  the  time 
and  send  a  stamped  self  addressed  envelope 
then  I'll  stuff  some  of  my  stuff  and  return  it. 
Look  what  you  get  for  4c!  All  sorts  of  non- 
radio  (usually)  chatter  on  subjects  you*d 
rather  not  read  about  and  are  sure  to  violently 
disagree  with,  stuff  which  I'd  be  out  of  my 
mind  to  publish  in  73*  Consolation:  only  one 
side  of  the  paper  will  be  used  so  you  can  tear 
the  pages  up  and  use  the  back  for  notes, 

RTTY  Dinner,   March  20th 

The  Sixth  Annual  RTTY  Dinner  and  Gen- 
eral Conflab  will  be  held  Monday  evening 
March  20th  at  the  White  Turkey  Town  House, 
260  Madison  Avenue  (at  ,39th  Street)  in  New 
York.  The  gathering  commences  at  5  pm, 
dinner  at  7,  Formalities  will  be  interesting  and 
brief.  Reservations  are  extremely  important 
this  time:  send  $6.00  to  Elston  Swanson,  c/o 
Instruments  for  Industry,  101  New  South 
Road,  Hicksville,  L.  L,  N.  Y,  Please  make  your 
reservation  as  soon  as  possible. 

New  York  Sideband  Dinner 

Ten  years  ago  a  small  group  of  amateurs 
held  a  clandestine  meeting  during  the  heighth 
of  the  LR,E.  show.  The  way  was  hard  for  the 
Sideband  pioneers  and  they  needed  to  encour- 


age each  other  •  «  .  and  perhaps  they  wanted 
to  hear  what  someone's  voice  sounded  like 
without  the  phasing  rig  between  them. 

This  cautious  gathering  of  avant-garde 
amateurs  has  now  grown  to  a  full  fledged  ham- 
fest,  complete  with  displays  by  manufacturers 
and  a  huge  banquet  at  the  Statler-Hilton.  Send 
$10  for  your  ticket  to  the  10th  Annual  SSB 
Dinner  to  the  SSB  A  R  A,  c/o  Mike  Le  Vine 
WA2BLH,  33  Allen  Road,  Rockville  Centre, 
L.  L,  N-  Y.  10  a.m.  March  21st  at  the  Statler- 
Hilton,  with  dinner  at  7:30.  Naturally  73  will 
have  a  booth. 

Phoenix,  May  26-29 

The  Southwestern  Division  ARRL  Conven- 
tion is  girding  itself  for  a  real  whingding  af- 
fair over  the  long  Memorial  Day  weekend.  This 
should  he  one  of  the  best  Conventions  in  the 
western  XL  S.  this  year,  so  how  about  all  you 
Southern  Califoririians  buzzing  on  over  for  a 
real  western  holiday.  It  may  be  a  bit  of  a 
damper,  but  I'll  be  there  wearing  my  western 
outfit.  To  make  up  for  this  we  will  also  have 
on  display  our  entire  subscription  department 
(see  December  cover,)  This  isn't  enough?  We'll 
also  have  on  display  our  western  representa- 
tive Jim  Morrissett  WA6EXU,  formerly  As- 
sistant Editor  of  CQ  and  foreign  correspondent 
on  "Frozen  Jim"  trip  to  Antarctica. 

There  will,  fortunately,  be  a  lot  more  inter- 
esting things  than  a  vacationing  73  staff  to 
look  at.  Like  they  will  have  prizes:  a  Viking 
Kilowatt  &  Ranger,  an  SSB  station,  a  tower, 
a  VHF  tranciever,  and  scads  of  other  goodies. 
Be  sure  to  bring  at  least  a  station  wagon  so 
you  can  cart  all  that  stuff  home  afterwards, 

Registration  is  $8%   per.  Send  for  info  or 
send  dough  to  George  Mezey  K7NIY,  P.O.  Box 
14,  Sun  City,  Arizona,  This  includes  registra- 
tion, the  big  banquet,  and  a  breakfast. 

Swampscott 

Being  only  in  the  throws  of  preliminary 
organization  and  planning  of  73  magazine  last 
year  at  the  time  of  the  now  historic  Swamp- 
scot  t  Convention,  I  unfortunately  missed  out 
on  it.  That  is  a  blunder  that  I  don't  intend  to 
duplicate  this  year.  Possibly,  fox  some  reason 
of  your  own,  you  also  missed  this  event  last 
year  .  .  »  if  so  it  would  seem  prudent  for  you 
to  correct  this  error,  if  you  are  within  driving 
distance* 

There  sure  must  have  been  a  vacuum  on 
the  ham  bands  in  the  first  district  last  year 
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a  completely  new 


CITIZENS    BAND 
TRANSCEIVER 


*EICO  p  remounts,  p  rewires,  pre  tunes,  and  seals  the  ENTJRE 
transmitter  oscillator  circuit  to  conform  with  FCC  regulations 
(Section  19.71  subdivision  d).  EICO  thus  gives  you  the  trans- 
ceiver  in  kit  form  that  you  can  build  and  put  on  the  air  without 
the  supervision  of  a  Commercial   Radio-Telephone  Licensee! 


designed 
by  Hams., 
for  Hams . 


to  the  highest 
Ham  standards 


#760: 
117  VAC 


*59.95 

Wired 

♦89.95 


incl.  mtg.  bracket  (Pat  Pend.) 


95 

red 

*99.95 


NEW!   60  WATT   CW 
TRANSMITTER  #723 

Kit  $49.95  Wired  $79.95 

(deal  for  novice  or  advanced  ham 
needing  low-power,  stand-by  rig* 
60WCW,  SOW  external  plate  mod- 
ulation. 80  through  10  meters. 


Highly    sensitive,    selec- 
tive SUPERHET  (not  re- 
generative) receiver  with 
5Va  dual  function  tubes 
and  RF  stage.  Continuous 
tuning  over  all  23  bands. 
Exclusive  Super-Hush  f. 
noise  limiter,  AVC,  3"x5" 
PM  speaker.  Detachable 
ceramic   mike,  5  Watt 
xtal-controlled    transmit- 
ter.   Variable    "pi'1    net- 
work matches  most  popu- 
lar antennas.  12-positron 
Post- Lock®    mounting 
bracket   7  tubes  and   1 
xtal    (extra    xtals    avail- 
able).   Covers    up    to    20 
miles.   License  available 
to  any  citizen  over  18  — 
no    exams    or    special 
skills   required;   applica- 
tion form  supplied  free. 

Antennas  optional. 

Additional  crystals  $3.95 
each. 


Most    EICO    distributors 
offer  budget  terms. 


COLOR   a   MONO   DC-5MC   LAB   & 

TV  5    OSCILLOSCOPE  #460 

Kit  $79.95  Wired  $129.50 

5"  PUSH-PULL  OSCILLOSCOPE 
#425   Kit  $44.95   Wired  $79.95 


90-WATT  CW  TRANSMITTER* 
#720  Kit  $79,95  Wired  $119,95 
*LL  S.  Pat.  NO.  D-184.776 
"Top  ouality"  —  ELECTRONIC 
KITS  GUIDE,  ideal  for  veteran  or 
novice.  90W  CW,  65W  external 
plate  modulation.  80  through  10 
meters. 


PEAK-TO-PEAK 

VTVM  #232  &*UNI*PR0BE® 

Kit  $29.95  Wired  $49,95 

*U.  S.  Pat.  No.  2,790,051 
VACUUM  TUBE  VOLTMETER  #221 
Kit  $25,95  Wired  $39,95 


HIGH-LEVEL  UNIVERSAL 
MODULATOR  DRIVER  #730 
Kit  $49.95  Wired  $79.95 

Delivers  SOW  undistorted  audio. 
Modulates  transmitters  having 
RF  inputs  up  to  100W,  Unique 
over-modulation  indicator.  Cover 
E-5  $4.50, 


4* 


RF  SIGNAL  GENERATOR  #324 

<150kc-435mc) 

Kit  $26.95  Wired  $39,95 

TV-FM  SWEEP  GENERATOR 

&  MARKER  #368 

Kit  $69.95  Wired  $119.95 


**!** 


"  llfll 


GRID  DIP  METER  #710 

Kit  $29.95  Wired  $49.95 

Includes  complete  set  of  coils 
for  full  band  coverage.  Continu- 
ous coverage  400  kc  to  250  mc. 
500  ua  meter. 


DYNAMIC  CONDUCTANCE  TUBE 
&  TRANSISTOR  TESTER  #GGG 
Kit  $59,95  Wired  $109.95 

TUBE  TESTER  #625 

Kit  $34.95  Wired  $49,95 


EICO 


Name... 


■■ ..-..-.».,,., ........... 


i ......,,.,, 


33-00  Northern  Blvd., 

Long  Island  City  1.  N.  Y. 


EICO,  3300  K.  Blvd.,  LLC,  1 T  N.Y, 
Show  me  how  to  save  50%  on  72 
models  of  top-quality;  Q  Ham 
Gear  □  Test  Instruments  □  Hi- 
Fi  n  Send  free  Short  Course  for 
Novice  License,  Send  free  cata- 
log and  name  of  neighborhood 
EICO  distributor, Send  36-page  Stereo  -  Hi-Fi  Guidebook:  25c  enclosed  for  postage  &  handling 
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NO  MONKEY  BUSINESS 

(climbing) 


with 
the 

KTV 

Hy-Track 
Tower 


Raise-  and  lowrr  your  antenna  in  minutes,  but 
Leave  the  tower  up.  The  Hy-Track  makes  it 
simp  It*  to  make  adjustments  on  your  beams, 
test  new  antennas  on  protect  your  arrays  from 
wind  damage.  KTV  towers  an-  available  in  a 
variety  of  sizes  in  match  the  height  and  load 
\mi  have  in  mind. 


We  hope  you  can  see  in  the  photo  how  the 
array  and  the  rotator  both  go  up  and  down  the 
Hy-Track  on  rail-,  When  you  crank  it  to  the 
top  it  locks  in  place.  It  automatically  unlocks 
when  you  want  in  lower  it  again.  Note  how 
little  ground  area  is  needed. 

What  you  do  next:  Send  for  prices,  sperst  etc. 

Write  to: 

KTV  Towers 

TOWERS,  P.  O.  Box  294,  Sullivan,  III. 


with  3500  hams  were  off  the  air  all  at  once. 
Imagine  the  poor  guy  with  the  little  DX-35. 
He  gets  on  the  air  on  20  and  calls  a  CQ,  Sud- 
denly there  are  stations  calling  him  from  all 
over  .  .  ,  he's  the  only  Wl  on  the  band!  He 
doesn't  know  this  is  because  everyone  else  is 
jazzing  it  up  down  in  Swamp&cott,  all  he  knows 
is  that  everyone  is  calling  him  and  he  is  the 
loudest  Wl  on  the  band.  This  is  an  evening 
he'll   never  forget. 

The  other  3500  are  having  an  evening  they'll 
never  forget  too,  Decide  now  which  it  will  be 
for  you:  the  Convention  or  lots  of  DX  all  to 
yourself.  Write  Radio  Convention,  15  Mac- 
Arthur  Blvd.,  Danvers,  Mass.,  for  registra- 
tion forms  which  are  good  until  March  25th. 
The  Convention  is  April  8-9,  two  days. 

73  will  be  there,  complete  with  the  Subscrip- 
tion Department  Virginia  wants  to  know  if 
anyone  will  volunteer  to  help  her  keep  eager 
subscribers  orderly?  ,  .  ,  W2NSD 


LETTERS 

Dear  Wayne: 

The  Microwave  Society  of  Long  Beach  has  just  been 
formed  and  ciub  meetings  are  held  on  the  second  Wednes- 
day of  each  month  at  the  Bay  shore  Public  Library,  2nd 
Street  and  Bayshore  Avenue.  Long  Beach  at  8  p.m.  We 
have  plans  for  construction  projects  that  you  might  be 
able  to  use  in  73,  Can  you  put  this  in  73? 

Ralph   Steinberg   KGGKX 

Dear  Sir: 

I  saw  one  issue  and  I  think  you  have  something  there. 
What  we  need  is  more  technical  and  const  ruction  proj- 
ects and  less  mis.  We  can  jret  all  the  catalogs  we  want 
for  nothing.   We  don't  have  to  subscribe  to  them.  Hi,  Hi. 

.  .  .  Leo  Maslerson  W3IXO 

It  is  refreshing  to  find  such  naivete  at  this  late  date.  I 
wonder  ho?i*  fast  Leo  -could  rush  in  his  subscription  to  73 
if  he  had  to  send  in  $10  a  year*  This  is  what  it  would  have 
to  cost  tc&luwt  the  ads.  It  costs  us  over  50*  per  copy  to 
produce  'he  nuiuazine  at  its  present  size!  No,  Leo  m  .  ,  you 
look  carefully  at  the  ads  and  thank  each  one  for  their  co- 
operation in  bringing  you  this  magazine  .  .  .  without  them 
M  would  be  impossible  to  publish  any  ham  magazines. 


Advertising  Rates 

There  are  probably  hundreds  of  likely 
advertising  prospects  that  we  haven't 
contacted.  Since  our  rates  are  so  ridicu- 
lously low  it  might  just  be  clever  to  un~ 
veil  what  remaining  shrouds  of  secrecy 
there  are  about  them.  They'll  be  going 
up  shortly  anyway.  Note  that  our  1"  ads 
are  only  $12  on  a  12X  basis,,  making  it  a 
fine  deal  for  smaller  companies  that  want 
to  keep  their  name  alive. 

1      page    $120  hi       page  $40    (4") 

%    page        70  %       page    25    (2") 

&  Page  $15    (1") 
Frequency  discount:  6X — 10%;  12X — 
20%.  Closing  date:   5th  of  the  previous 
month. 
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DRAKE    2-a 


$269-95      | 

AMATEUR  NET 


1 
I 
1 


Discriminating  sidebanders  have  acclaimed  the  performance  of  the  Drake  2-A 
yet  its  low  price  and  simplicity  of  operation  make  it  an  ideal  receiver  for  novices, 
who  have  the  assurance  that  it  will  continue  to  serve  their  needs,  whether  CW, 
AM  or  SSB,  when  they  graduate  to  general  class  or  higher.  For  detailed  free 
brochure,  write  to  R.  L.  Drake  Company,  Miamisburg,  Ohio. 
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Famous  for 


BROAD 


Exciter— Transmitter 


NEW  FEATURES  IN  THE  200V 


Amateur  net.  -..$795 


NEW!  Silicon  rectifier  power  supply.   Better  regulation.  Less  heat* 
Higher  voltage.  200  watts  PEP  input  on  SSB. 

NEW!  Frame  grid  (6EH7-6EJ7)  mixers,  Extremely  high  gain  Less 
heat,  Unwanted  mixer  products  down  in  excess  of  50  DB. 

NEW!  Temperature  compensated  crystal  oscillator  circuits  for  ex- 
treme, long  term  stability* 

NEW!  Increased  mike  pre-amplifier  gain.  Compensates  for  weak 
voices  or  low  output  microphones. 

NEW !  Smooth  as  silk  two  speed  tuning  knob  with  5  KC  per  turn 
vernier  tuning  ratio. 


I 


PLUS 

THESE 

ORIGINAL 

FEATURES 


THERE  IS 

NOTHING 

FINER  THAN 

THE 

200V 


COMPLETELY  BROAD  -  BANDED .  You  tune  only  the  VFO  .  Inher- 
ently matches  output  impedances  of  50-72  ohms. 
COMPLETE  BAND  COVERAGE.  ALL  of  the  80-40-20-15-10  meter 
bands,  plus  generous  overlap  and  position  for  extra  band. 

INPUT  175  watts  on  CW.  FSK  antj  pM>   100  watts  on  AM. 

"TAILORED"  audio  fUter -Audio  limiter. 

ADJUSTABLE  POWER  OUTPUT  control.  2"  MONITORING  SCOPE. 

CALIBRATION  ACCURACY  better  than  1  KC. 

UNWANTED  SIDEBAND  SUPPRESSION  50  DB. 

CARRIER  SUPPRESSION  at  least  50  DB. 

HARMONICS  down  in  excess  of  50  DB. 

Third  order  DISTORTION  PRODUCTS  down  in  excess  of 

40  DB. 

EASIER  TO  OPERATE  THAN  EVER!  Choice  of  USB-LSB-AM-PM 
CW-FSK  at  the  flip  of  a  switch.  Perfected  VOX,  PTT,  CW  breakin 
4  ways  to  key. 


Available  soon  -  write  for  literature. 


1247  W.  Belmont  Ave.  Chicago  13,  Illinois 

A  subsidiary  of  Zenith  Radio  Corp. 
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What  the  PhD  Write 
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Handy  Translator  for  Scholarly  Publications 


WHAT  with  the  rapid  advances  being;  made 
by  the  commercial  boys  these  days,  not 
to  mention  the  research  carried  on  by  govern- 
ment-sponsored laboratories,  the  ham  who 
wants  to  keep  ahead  of  the  game  almost  has 
to  read  several  of  the  "Scholarly  Publications" 
devoted  to  electronics  at  the  design-engineer- 
ing level, 

However,  these  people  have  a  language  all 
their  own — or  at  least  that's  the  way  it  seems 
to  the  tyro  braving  the  thin  air  of  the  high- 
level  research  report  for  the  first  time.  Trans- 
lating this  language  into  ordinary  ham-style 


Jim    Kyle,    K5JKX/6 


English  is  one  of  the  fine  points  of  the  prepa- 
ration of  73. 

But $  since  many  of  us  like  to  keep  even 
farther  ahead  of  the  game  than  is  possible 
within  the  covers  of  just  one  magazine — even 
90  chock-fu ll-o '-con tent  a  publication  as  this 
— we're  about  to  open  our  top-secret  file  and 
provide  you  a  Guidebook  to  the  High-Level 
Report.  With  it,  you  can  at  least  find  out  what 
the  engineer  meant  to  say.  Ready?  Here  goes: 


As   Written  Meaning 

It  is  common  knowledge  in  the  field   . . I  didn't  bother  to  look  up  all  my  references. 

-  ,  .  of  extreme  theoretical  and  practical  im- 
portance ........ . . I  found  it  interesting,  you  should  too. 

While    it    has    not    been    possible    to    provide  The  experiments  didn't  work,  but  I  thought  I 
definite  answers  to  all  of  these  questions  . .  could  at  least  get  a  write-up. 

.  .  .  on  as  broad  a  basis  as  possible The  budget  was  slim. 

■  «  (  steps  are  being  taken   .  . « . « I'm  trying  to  convince  the  boss  we  need  more 

money. 

■  ,  *  requires  computational  facilities  of  con- 

siderable   complexity Where's  another  box  of  scratch  pads? 

Reasonably  stable  signal    .  . . » . . . You  can  track  it  with  the  tuning  knob  if  you're 

Iflobi 

Ultra-stable  signal    # You  don't  have  to  track  it. 

Extremely  precise  signal . - See  "reasonably  stable  signal." 

.  .  .  presently  under  study We  talk  about  it  at  coffee  time. 

It  is  suggested  that I  think. 

It  is  generally  believed A  couple  of  other  guys  think  so  too. 

Within  an  order  of  magnitude  . . Between  a  tenth  and  ten  times  what  I  said  it 

was. 

Typical  results  are  shown The  best  results  are  shown. 

,  .  .  well  below Greater   than 

.  .  ,  surprisingly  low  error Something's  wrong — it  agreed  with  my  calcu- 
lations ! 

.  .  .  to  a  first  approximation . . to  a  random  guess. 

,  .  .  introducing  the  constant  factor  B By  introducing  B,  I  can   solve  the  equation. 

Any  other  way,  it  doesn't  make  sense* 

.  .  .  optimum  performance  was  achieved  with 

the  circuit  shown This  circuit  worked.  All  the  rest  failed. 

.  .  .  appears  entirely  practical  for  our  use  ....       Hams  have  been  doing  it  for  years,  why  can't 

we? 

It  is  to  be  hoped  that  this  effort  will  stimulate      I   still   don't  understand  it,   and  neither  does 

additional  research anyone  else  I  could  locate.  Won't  somebody 

please  try  it  too  and  explain  it  to  us? 

•  .  .  K5JKX/6 
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Grid  Dip  Meter, 

Transistorized, 


Improved 


Melvin     Leibowifz,    W3KET 
220  West  Fourth  Street 
Wilmington    I,   Delaware 
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Hp  he  grid   dip  meter  is  probably  the   most 
A   useful    piece   of   test   equipment   available 
to  the  ham.  Battery  operation  is  desirable  for 
several  reasons: 

1.  The  instrument  may  be  used  outdoors 
for  antenna  work. 

2.  Lack  of  "warm-up**  time, 

3.  No  trailing  cord  to  get  in  the  way. 

If  the  instrument  is  to  be  battery  operated  it 
should  be  transistorized  for  maximum  battery 
economy  and  light  weight.  Such  grid  dippers 
have  appeared  in  ham  literature  l*  *■  but  they 
have  several  common  faults: 

1.  The  mechanical  design  is  difficult  for 
the  average  ham  to  duplicate. 

2.  Calibration  scales  are  hard  to  make 
and  look  sloppy  unless  the  constructer 
is  a  skilled  draftsman, 

3.  The  coil  forms  are  usually  required  to 
have  more  than  two  contacts.  This  dic- 
tates the  use  of  an  Aniphenol  series  24 
coil  form  and  socket.  These  forms  do 
not  lend  themselves  to  quick  and  easy 
changing  which   is  highly  desirable, 

4.  The  usual  design  is  awkward  to  hold 
and  use.  Consider  the  design  shown  in 
Fig.  A  with  the  dial  at  the  top  of  the 
instrument  and  the  meter  below  it. 
This  type  is  easy  to  make  but  unfortun- 
ately the  user's  arm  obscures  the  meter 
when  turning  the  dial.  The  dial  might 
be  placed  below  the  meter  as  in  Fig, 
B.  This  results  in  long  leads  between 
the  coil  and  condenser  and  is  undesir- 
able. Commercial  instruments  get 
around  this  problem  by  bringing  the 
rim  of  the  tuning  dial  out  the  side  of 
the  case-  This  type  of  instrument  is 
difficult  to  hold,  build,  and  calibrate. 

The  type  of  construction  shown  in  the  photo- 
graph and  Figure  C  eliminates  all  of  the 
above  problems.  The  condenser  is  located  close 
to  the  coil  and  is  turned  by  an  extension  shaft 
coming  out  the  end  of  the  box.  The  instru- 
ment is  comfortable  to  hold.  The  only  metal 
fabrication  involved  is  a  simple  "L"  mounting 
bracket  for  the  variable  condenser.  The  cali- 
bration scale  is  a  flat  strip  of  paper  glued  to 
the  rim  of  a  National  HRT  knob.  Since  the 
calibration  marks  are  on  a  straight  line  they 
can  be  typed  in  on  an  ordinary  typewriter  for 
neatness. 

Sharp  eyed  readers  will  note  the  use  of 
Amphewol  series  24  coil  forms  which  I  have 
previously  condemned.  The  electrical  circuit 
has  been  revised  so  that  only  two  pins  are 
needed  on  the  coil  form.  The  unused  contacts 
are  removed  from  the  coil  socket.  This  reduces 
the  friction  considerably  and  the  coils  are  easy 
to  change  yet  a  good  electrical  contact  is  still 
maintained. 

The  oscillators  shown  in  previous  articles 
employ  the  unused  pins  on  the  coil  form  to 
vary  the  bias  on  the  transistor  as  the  fre- 
quency is  raised.   Since  we  have  limited  our- 


selves to  only  2  pins  we  cannot  use  this 
approach  and  a  potentiometer  has  been  sub- 
stituted for  the  fixed  resistors.  This  produced 
a  bonus  in  that  it  is  possible  to  set  the  pot 
for  relatively  weak  oscillations.  Under  such 
conditions  the  meter  will  give  a  good  dip  with 
very  loose  coupling  to  the  tuned  circuit. 

Most  of  the  constructional  details  should  be 
evident  from  the  photographs,  except  for  the 
mounting  of  the  Amphenol  78S5S  coil  socket. 
This  socket  is  designed  to  be  mounted  by  means 
of  a  retaining  spring.  This  does  not  give  a 
good  solid  mount.  Obtain  a  top  mounting,  bake- 
Iite,  9  pin  miniature  tube  socket.  Crumble  the 
bakelite  part  by  squeezing  it  in  a  vise.  The 
object  here  is  to  free  the  metal  mounting  ring 
so  that  it  can  be  used  to  mount  the  coil  socket. 
File  2  round  notches  in  the  coil  socket  so  that 
the  retaining  ring  will  slip  over  the  socket  from 
the  top.  The  socket  may  now  be  bolted  to  the 
chassis  just  like  any  other  socket.  Place  two 
or  three  small  washers  under  the  ears  of  the 
mounting  ring  to  make  up  for  the  difference 
in  thickness  of  the  ring  and  socket.  Remove  all 
but  two  of  the  contacts  from  the  socket  be- 
fore  mounting  it  in  the  chassis. 

The  unused  contacts  are  removed  by  bend- 
ing them  with  a  pair  of  fine-nose  pliers  until 
they  break  off.  The  contacts  inside  the  socket 
will  then  fall  out.  Sub-miniature  tie  points  are 
mounted  on  each  of  the  meter  terminals  to 
aid   in  point-to-point  wiring, 

The  meter  will  oscillate  readily  up  to  ap- 
proximately 35  megacycles  using  a  2N247  tran- 
sistor. Use  a  2N384  in  place  of  the  2N247  if 
the  six  meter  band  is  desired. 

Calibration 

Calibration  is  divided  into  four  overlapping 
ranges.  Two  of  the  ranges  occupy  180  degrees 
of  the  dial.  The  scales  may  be  typed  on  a 
typewriter  as  already  mentioned.  It  is  prefer- 
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able  to  use  a  two  color  ribbon  such  as  a  red 
and  black.  This  will  help  to  separate  the  scales. 
The  finished  calibration  will  then  look  like 
that  in  Figure  D,  Cut  a  sheet  of  good  quality 
paper  the  same  width  as  the  rim  of  the  knob 
and  long  enough  to  go  around  the  rim  with 
about  a  half  inch  overlap.  Attach  one  end  of 
the  strip  to  the  knob  by  means  of  Scotch  tape. 
Wrap  the  strip  around  the  knob  and  hold  it 
in  place  with  a  rubber  band.  Calibration  is 
most  easily  accomplished  by  listening  to  the 
oscillator  on  a  continuous  coverage  receiver. 
As  each  point  is  found,  mark  the  paper  with 
a  light  pencil  mark.  Pencil  in  lightly  the  fre- 
quency for  each  park  to  avoid  confusion.  After 
all  calibration  points  have  been  found,  trans^ 
fer  the  paper  to  the  typewriter  and  type  in 
the  figures,  The  lines  may  be  inked  in  with 
India  ink  or  a  ball  point  pen.  Erase  the  pencil 
marks  with  a  soft  eraser  and  re-attach  the  pa- 
per to  the  rim  of  the  dial  using  a  piece  of  Scotch 
tape.  Wind  the  scale  around  the  dial  just  as 
before  except  this  time  anchor  the  free  end  of 
the  scale  with  tape.  Continue  winding  the  tape 
completely  around  the  scale  being  careful  to 
avoid  wrinkling  the  tape.  The  tape  will  pro- 
tect the  scale  against  wear  and  soiling.  Tune 
a  receiver  to  one  of  the  calibration  frequen- 
cies, insert  the  appropriate  coil  in  the  dipper 
and  set  the  dial  to  aforesaid  calibration  fre- 
quency. Loosen  the  set  screw  in  the  shaft 
coupler  between  the  variable  condenser  and 
knob  shaft.  Rotate  the  variable  condenser  until 
the  oscillator  is  heard  in  the  receiver.  Tighten 
the  set  screw  and  the  job  is  done* 

Operation 

The  various  applications  of  the  dipper  are 
well  known  and  will  not  be  repeated  here*  The 
transistorized  dipper  should  not  be  used  as  an 
absorbtion  wavemeter  as  the  transistor  will 
likely  be  damaged  due  to  excessive  rf.  In  use, 


the  pot  is  set  so  that  the  meter  reads  half  scale 
or  slightly  less-  The  meter  is  most  sensitive 
at  this  point.  The  actual  setting  of  the  pot 
will  vary  with  the  different  frequency  bands 
covered,  Do  not  allow  the  meter  to  read  more 
than  half  scale  as  it  will  be  difficult  to  get  a  dip 
under  such  conditions.  .  .  .  W3KET 

1.    Radio  Amateurs'   Handbook  ;  37th,  Edition  pag-e  520. 
1.  CQi  l>age  56g  Sept.  1958. 

Paris   List 

Ql— 2N247  or  2N3S4    (see  text). 

Q2 — Any  PNP  transistor  thai  works  (not  critical}* 

IU  —  Burgess  2Vi\. 

B2 — BuryesB  N  or  NK  (if  type  N  is  used,  wrap  in  in- 
sulating- tape).  Slab  Double  p^ie  single  throw  slide 
switch. 

Ill  — H.iK  submininiure  pot,  Phil  more  ~I'C51. 
Cabinet— LMB    -TF778,  2*4  x  2^   x   5. 
Ma,    I'-/'   0-1    Ma.   DC 
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spaced  diameter  of  wire, 
D,C.C,   used   for  all   coils. 

SHORT  ITEM 


LIerk  is  a  circuit  which  may  be  of  genera] 
*  *  interest.  It  has  been  built  into  several  rigs 
here  and  has  been  proven  quite  satisfactory. 
Its  theory  of  operation  is  quite  simple.  In 
standby  position  the  zero  bias  triode  sees  block- 
ing bias  across  the  5K  portion  of  the  bleeder, 
the  cathode  seeing  the  positive  end  of  the  5K 
resistor  through  the  20K  resistor.  In  transmit 
position  the  grid  is  grounded  by  the  VOX  relay 
resulting  in  a  simple  grounded  grid  circuit. 


Robert  Lite  K6QGE,  WA6LFD 

Jr,   Eng„  Jennings   Radio   Mfg.  Corp, 
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HP  he  following  instructions  represent  the 
A  most  common  cures  for  mobile  interference 
to  radio  reception.  These  instructions  apply  to 
all  frequencies  from  the  Broadcast  band 
through  the  Wry  High  Frequencies  and  in- 
clude Amateur,  Commercial  and  Citizens 
Radio  Services.  Every  possible  source  of  noise 
is  not  necessarily  covered  in  detail.  It  is  sug- 
gested that  each  step  be  followed  in  the 
sequence  shown— stopping  whenever  the  in- 
terference has  been  reduced  to  a  satisfactory 
level  Steps  1,  2  and  3  generally  provide  about 
80%  noise  reduction* 

L  GENERATOR-InstaU  a  Spraguc  4SP18  co- 
axial condenser  in  series  with  the  wire  on 
the  **A"  (Armature)  terminal  and  fasten 
the  mounting  bracket  securely  to  the 
generator  frame.  See  diagram.  A  clean 
commutator  and  good  brushes  are  also  im- 
portant, 

2.  SPARK  PLUGS— "Resistor'*  plugs  are  the 
first  choice  and  are  the  most  effective.  They 
should,  of  course,  be  kept  properly 
"gapped/'  Second  choice  would  be  a  flood 
grade  of  suppressor— 5, 000  ohms  for  each 
plug  and  10,000  ohms  for  the  distributor 
"hot**  lead.  Engine  performance  is  NOT 
affected.  Also  cluck  the  metal  "tips"  on 
EACH  END  of  the  coil  and  plug  wires  to 
be  sure  that  there  are  NO  "gaps"  here! 
Clean  and  solder  these  wires  to  the  tips. 

3-  VOLTAGE      REGULATOR  -  Install    one 

Sprague  48P18  in  series  with  the  wire  on 
the  "A"  (Armature)  terminal  and  also  one 
of  the  same  in  series  with  the  wire  on  the 
"B"  (battery)  terminal  of  the  regulator.  See 
diagram.  Secure  the  mounting  bracket  to  a 
good  "ground"  on  the  body  CLOSE  to  the 
regulator.  Install  a  3,9  ohm,  1  watt  carbon 
resistor  with  one  end  connected  to  the  "F" 
(Field)  terminal  of  the  regulator  and  the 
other  end  connected  to  one  of  the  wire 
leads  of  a  Sprague  46F12  coaxial  condenser- 
Clip  off  the  other  wire  lead  of  this  con- 
denser and  secure  the  mounting  bracket  to 
a  nearby  body  "ground-"  See  diagram. 

4,  COIL— Install  a  Sprague  48P9  coaxial  con- 
denser in  scries  with  the  coil  primary  bat- 
tery lead  at  the  coil  and  ground  the  mount- 
ing bracket  at  a  nearby  point.  See  diagram. 

5*  BONDING— Additional  noises  are  often 
eliminated  by  "bonding"  various  portions  of 
the  vehicle  together  by  means  of  a  flexible 
tinned-copper  bonding  braid  such  as  Bel- 
den  8668  and  8662.  Use  the  8668  to  "bond" 


minating 


Ignition 


nterf 


erence 


Chuck  Schecter  W8UCG 
630  Slenwaod 
Muskegon,    Mich. 

choke,  temperature  and  control  cables  to 
the  body  or  frame  ivhere  they  pass  through 
the  firewall.  Use  heavy-duty  braid  8662  to 
bond  the  exhaust  pipe,  muffler,  steering 
column,  engine  block  and  firewall  to  the 
car  frame- 

6.  GAUGES— The  gas,  oih  heat  and  other 
gauges  can  be  checked  for  noise  by  discon- 
necting temporarily.  Any  noise  generated 
may  be  eliminated  by  installing  a  Sprague 
48P9  in  series  with  the  "hot"  lead  of  the 
offending  gauge  AT  THE  GAUGE, 

7-  WHEELS  AND  TIRES-W  heel  noise  may 

be  eliminated  by  installing  special  spring- 
type  static  collectors  in  the  front  wheel 
bearing  caps.  Tire  noise  may  be  eliminated 
by  injecting  a  special  graphite  powder  into 
the  tires  with  a  special  injector. 

It  will  very  seldom  be  necessary  to  complete 
all  of  the  above  and  generally  satisfactory 
radio  reception  is  obtained  after  completing 
as  few  as  one,  two  or  three  steps. 
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Rule  4.     "Use  plenty  of  filtering,  ,  ,  ." 


10  Rules  o" 


Thu 


b  tor 


SUPERREGENERATIVE  RECEIVER 


Howard  F.  Burgess,  W5WGF 
1801    Dorothy  Street,  N.E. 
Albuquerque,    New   Mexico 


The  many  new  uses  for  radio  receivers,  which 
include  the  Citizens  Radio  and  paging 
services,  have  created  a  need  for  small  receiv- 
ers* As  a  result  superregenerative  receivers 
are  enjoying  a  return  to  popularity*  Their 
high  sensitivity  and  their  ability  to  reject  cer- 
tain types  of  noise  make  them  very  useful 
when  low  current  drain  is  important*  However 
the  superregenerator  is  tricky  and  many  of  the 
techniques  that  help  to  make  a  good  receiver 
seem  to  have  been  lost  since  their  last  peak  of 
popularity.  The  work  of  many  experimenters 
can  be  summed  up  in  a  few  "rules  of  thumb" 
to  guide  the  designer  and  builder, 

1,  Operate  the  superregenerative  detec- 
tor with  30  volts  or  less  on  the  plate. 
With  modern  tubes  a  well-designed 
circuit  may  operate  with  as  low  as 
4  or  5  volts*  By  using  low  plate  volt- 
age, interference  to  other  receivers  is 
reduced  and  sensitivity  is  often  in- 
creased. 


Rule  5,     "Use  cheap  transformers.  .  .  , 


!• 


"Reduce  interference  with  low  plate  voltage, 


2,  Avoid  using  a  tuned  amplifier  stage 
ahead  of  a  superregen  detector  if  it 
is  tuned  to  the  same  frequency  as  the 
detector.  Instability  will  usually  re- 
sult- Try  using  an  untuned  grounded 
grid  stage, 

3-  Use  a  low  quench  frequency  (10  kc 
to  20  kc)  for  improved  selectivity.  A 
higher  quench  frequency  will  give 
better  audio  quality  and  greater  sen- 
sitivity. However,  a  high  quench  fre- 
quency may  cause  multiple  spot 
tuning. 

4,  Use  plenty  of  filtering  to  remove  the 
quench  frequency  from  the  audio  out- 
put of  the  detector.  The  first  audio 
stage  on  many  receivers  is  over- 
driven with  a  quench  voltage  that  is 
above  audibility.  This  will  reduce  the 
effectiveness  of  the  receiver. 

5,  If  it  is  practical,  use  an  audio  trans- 
former to  couple  the  detector  to  the 
first  audio  stage.  Usually  the  cheaper 
the  transformer  the  better,  as  a  poor 
transformer  will  pass  less  of  the  high 
frequency  quench   voltage. 

6,  Use  a  variable  padder  for  the  grid 
condenser  of  the  detector.  This  will 
solve  many  of  the  headaches  of  get- 
ting proper  operation.  This  adjust- 
able capacitor  will  give  control  of  the 
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Rule  8.     "Separate  quench  requires  a  few  more  parts,  *  .  ." 


time-constant  that  determines  smooth 
quenching  action  in  the  self-quenched 
detector, 
7.  Satisfactory      superregeneration      be- 
comes   increasingly    difficult    below    4 
megacycles.     Operation    is    very    good 
upwards    from    10    me    well    into   the 
kilomegacycle  region. 
8-  In   most  cases  a  separate  quench  os- 
cillator will  prove  superior  to  a  self- 
quenched  detector  but  such   a  circuit 
requires    a   few    more   parts    and    ad- 
justments. 
9.  A  superregen  will  give  the  best  results 
when   tightly  coupled  to   the   antenna 
or  preceding  stage*  If  it  has  been  de- 
signed to  operate  on  low  plate  voltage. 
tight  coupling  will  not  cause  objection* 
able  radiation* 
10-  Contrary    to    popular    belief,    a    good 
super  regenerative    detector    does    not 
sound  like  a  power  saw  in  a  pine  knot. 
When    properly    adjusted    a   good    de- 
tector will  have  very  little  more  back- 
ground noise  than  a  superhet  receiver. 


Rule  9.     'Tight  coupling  helps 

Of  course  all  rules  are  made  to  be  broken 
and  a  very  good  receiver  can  be  made  by 
breaking  all  of  the  above  suggestions  -  •  .  but 
the  odds  are  against  you  if  you  insist. 

.  .  .  W5WGF 


Rule    10;     "Contrary  to  popular  belief 


M 


DRAWING  A  PARABOLA 


VHF  men,  particularly  those  interested  in 
building  antennas  for  1296  mc,  may  be  inter- 
ested in  a  simple  method  of  drawing  an  accu- 
rate parabolic  curve- 
When  we  take  the  basic  idea  that  in  a 
parabolic  curve  with  the  focal  point  (f )  at  the 
mouth  of  the  parabola,  the  width  is  4f  and  x 
plus  y  is  always  2f,  then  we  can  set  up  a 
mechanical  method  of  tracing  this  curve. 


W7FGG  via  W9ALU 


Choose  the  mouth  width  you  want  and  draw 
a  line  (L).  The  center  of  this  line  will  be  the 
focal  point  (fp).  Tie  the  end  of  a  string  which 
reaches  from  fp  to  L  to  a  nail  and  nail  it  at 
fp.  The  other  end  can  be  tied  to  another  nail 
which  you  can  run  along  the  line  fp-LP  By  letting 
the  string  slide  around  a  pencil  at  point  A  and 
keeping  y  perpendicular  to  fp-L  your  pencil  wi 
draw  a  parabolic  curve. 
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*  Decreasing  Deb  tigging  Time 


Jim    Kyle,    K5JKX/6 
Associate  Editor 


Anyone  who  has  ever  attempted  even  the 
simplest  bit  of  homebrew  construction 
undoubtedly  has  Murphy's  Law  of  the  Innate 
Perversity  of  Inanimate  Objects — "If  any 
item  can  possibly  fail  to  operate  properly,  it 
will!" — committed  to  memory  the  hard  way* 
One  of  the  major  selling  points  of  factory- 
built  and  kit-styled  equipment,  in  fact,  is  that 
all  design  bugs  have  already  been  eliminated 
from  it. 

Despite  the  bugs,  though,  there's  a  certain 
satisfaction  in  homebrewing  that  no  amount 
of  factory-built  gear  can  duplicate-  Besides, 
what  else  can  you  do  if  no  one  is  marketing 
the  kind  of  equipment  you  need? 

Since  every  design,  by  Murphy's  Law,  will 
contain  a  few  bugs  in  unpredictable  loca- 
tions, the  happiest  way  to  solve  the  problem  is 
to  establish  a  procedure  for  "debugging*'  each 
new  project  as  painlessly  as  possible  imme- 
diately upon  completion.  The  purpose  of  this 
article  is  to  describe  such  a  procedure  in  a 
form  which  can  be  adapted  to  any  needs* 

For  the  purpose  of  chasing  them  down,  bugs 
can  be  grouped  into  two  major  classes:  those 
due  to  design,  and  those  due  to  construction 
practices*  Within  each  of  these  classes,  sub- 
divisions may  be  established. 

Design  bugs  frequently  encountered  include 
oscillation,  parasitics,  other  forms  of  instabili- 
ty, and  overheating  of  components.  All  of  these 
may  be  found  in  transmitters,  receivers,  audio 
equipment,  and  most  other  electronic  gadgets. 
Construction  bugs  include  all  of  the  above, 
as  well  as  unwanted  hum  and  noise,  and  spuri- 
ous signals. 

One  of  the  first  steps  in  the  debugging  pro- 
cess starts  before  construction  commences;  a 
careful  review  of  the  planned  project  to  try 
to  detect  any  possible  design  trouble  areas. 
Since  this  step  has  been  adequately  covered 
elsewhere,  it  will  not  be  described  further. 
For  our  purposes  debugging  will  be  consid- 
ered as  starting  at  the  completion  of  construc- 
tion. 

Before  applying  power  to  the  equipment,  a 
detailed  inspection  of  the  finished  job  is  in 
order,  While  it's  usually  hard  to  wait  before 
turning  it  on,  this  inspection  can  frequently 
save  valuable  components  from  damage  if  you 


detect    inadvertent   wiring   mistakes    such    as 

having  the  high- voltage  line  connected  to  grid 
instead  of  to  plate  on  a  4X25GB. 

Shake  out  all  the  bits  of  solder  and  other 
construction  debris  after  your  inspection,  but 
don't  turn  the  gear  on  yet.  Step  number  two 
is  a  point-to-point  check,  using  your  ohmmeter. 
This  double-checks  your  inspection.  Test  for 
continuity  in  all  filament  and  other  applicable 
circuits*  Measure  resistance  from  the  high- 
voltage  line  to  ground;  this  reading  should 
be  almost  zero  initially,  increasing  rapidly  to 
the  value  of  the  power-supply  bleeder  resistor. 
The  third  step — Stay  away  from  that  power 
switch  for  a  few  minutes  more! — is  to  dis- 
connect the  high-voltage  leads  temporarily  and 
connect  jumper  wires  leading  outside  the 
chassis.  With  high  voltage  circuits  broken, 
you  can  now  turn  the  equipment  on — but  be 
careful  to  keep  clear  of  the  exposed  high- 
voltage  leads. 

If  no  smoke  pours  forth,  and  all  filaments 
light  properly,  you're  doing  fine.  At  this  point 
you  can  be  reasonably  certain  that  you  have 
made  no  wiring  goofs;  you  still  don't  know 
about  all  the  other  possible  bugs. 

In  the  next  step,  you  have  a  choice.  The 
objective  is  to  operate  the  equipment  at  re- 
duced plate  and  screen  voltages.  You  can 
either  connect  a  heavy-duty  resistor  of  the 
appropriate  value  in  the  external  high- voltage 
jumpers,  or  you  can  steal  power  from  a  lower- 
voltage  supply  in  other  equipment. 

If  you  steal  power  elsewhere,  be  certain 
that  you  never  apply  voltage  to  the  screen  of 
any  tube  unless  plate  voltage  is  applied  at  the 
same  time.  Application  of  screen  voltage  only 
will  permanently  damage  the  tube,  by  permit- 
ting excessive  screen  current  flow.  You  can, 
however,  apply  voltage  to  the  plate  only  if 
you  like  without  damage. 

The  value  of  reduced  voltage  to  use  will 
vary  with  the  equipment  being  tested  and 
with  the  availability  in  your  shack  of  suit- 
able resistors  and/or  lower-voltage  power 
sources.  The  best  starting  point  is  approxi- 
mately 50  percent  of  operating  value. 

If  the  equipment  under  test  is  a  transmit- 
ter, be  sure  to  load  it  with  a  dummy  antenna. 
Any  signals  emitted  during  the  test  procedure 
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are  sure  to  be  sour,  and  might  earn  you  a 
pink  ticket  if  sent  into  the  ether!  Besides, 
FCC  regulations  call  for  all  tests  and  adjust- 
ments to  be  made  into  dummy  loads. 

At  this  point,  turn  on  the  power-  Observe 
any  built-in  metering  for  indications  of  im- 
proper performance  (but  be  sure  to  make 
allowance  for  the  departure  from  design  vol- 
tages in  assessing  what  constitutes  "improper" 
operation).  If  all  goes  well  and  there's  still 
no  smoke,  go  through  the  entire  planned  op- 
erating procedure,  watching  carefully  for  any 
signs  of  parasitics,  instability,  or  overheating. 
If  neutralization  will  be  required,  make  the 
necessary  adjustments  during  this  portion  of 
the  test.  They  will  have  to  be  touched  up  later 
when  full  voltage  is  applied,  but  will  be  at 
least  in  the  right  ball  park  at  that  time. 

With  everything  working  properly  at  this 
stage,  you're  ready  to  cut  power,  remove  the 
extension  jumpers,  replace  the  internal  power- 
supply  connections,  and  try  at  full  operating 
power. 

Test  procedure  here  will  be  a  repeat  of  that 
performed  at  reduced  voltage.  If  you  find  no 
troubles,  congratulate  yourself — you  will  have 
produced   a  virtually  bug-free  design* 

Tests  for  spurious  signals,  noise,  and  fre- 
quency instability  are  best  made  on  the  air 
with  assistance  of  a  cooperative  friend.  Keep 
in  touch  with  him  by  landline  and  make  sure 
your  test  transmissions  are  as  short  as  pos- 
sible. Have  him  check  your  signal  for  all  listed 
faults,  as  well  as  anything  else  he  can  think 
of.  And  make  sure  he  gives  you  an  honest  re- 
port; it's  better  to  hear  the  bad  news  from  him 
than  from  an  Official  Observer  or,  worse  yet, 
an  FCC  monitor. 

So  far,  we've  assumed  that  the  equipment 
passed  every  test  with  flying  colors.  What  if 
bugs  make  themselves  known? 

Existence  of  the  troublesome  bugs  is  easy 
to  detect.  Parasitics  usually  manifest  them- 
selves in  a  transmitter  by  a  buzzing  sound, 
and  can  be  heard  on  a  receiver  tuned  near 
the  signal  frequency.  Parasitics  in  a  receiver 
or  an  audio  amplifier  appear  as  a  squawk  in 
the  speaker, 

Instability  in  a  transmitter  appears  as  a 
sudden  climb  in  amplifier  plate  current,  as  a 
"wandering  dip"  in  plate  circuit  tuning,  or  as 
a  "squeal"  in  a  receiver  tuned  to  signal  fre- 
quency- Instability  in  a  receiver  or  an  audio 
amplifier  shows  up  in  the  speaker* 

Frequency  drift  shows  up  as  a  slow  move- 
ment of  the  signal  when  it  occurs  in  a  trans- 
mitter, and  in  a  receiver  is  manifested  by  drift 
of  all  signals  including  broadcast  stations  and 
WWV  (neither  of  which  drift  a  detectable 
amount  within  a  24-hour  period).  Overheating 
is  detected  visually  (by  looking  for  red  plates 
in  tubes  and  for  smoke  curling  up  from  be- 
neath) and  by  nose  (for  the  smoke). 

Usual  causes  of  these  bugs  are  listed  in 
Table  1.  Cures  are  listed  in  Table  2. 


BUG 


USUAL  CAUSE 


^-» 


Parasitics 


Instability 


Frequency 
Drift 


Overheating 


Unwanted  resonances  in  amplifier  cir- 
cuits; 

Improper  time  constant  in  oscillator 
grid  I  eat  circuitry. 

Unwanted    regenerative    feedback 

around   amplifier  stage; 
Improper    shielding     of    transmitter 

stages? 
Stray    coupling, 

Insufficient  isolation    between   oscillator 

and   other  circuits; 
Improper    mechanical     construction    of 

oscillator; 
Improper  control  of  oscillator  voltages. 

Wrong    connection; 

Insufficient  safety  factor  In  component 

rating; 
Loss    of   grid    bias    (in    tubes}; 
Unbalanced  drive  [to  push-pull  tubes]; 
Defective  component. 


Table   I,  Usual  Causes  of  Equipment  Bugs 


CAUSE 


Unwanted  resonance 


Improper    oscillator 
time  constant 


CURE 


Install 

"parasiti 

c   trap1 

tuned 

to    unwanted 

resonance   fre- 

quen 

cy  to  trap  out 

energy. 

Unwanted  feedback 


Improper  shielding 


Stray  coupling 
Insufficient  Isolation 


Improper  mechanical 
construction  of  osc. 


Improper  voltage 
control 


Reduce  either  resistance  of 
grid  leak  or  value  of  grid 
capacitor  until  parasitic  dis- 
appears. 


Isolate    input    and 
amplifier    from    i 
decouple    power 

output 
3ach    oth 
leads. 

of 

er; 

Shield  each  stage,-  leaving  no 
holes  and  bypassing  all  leads 
which  pass  through  shield 
plates.  

See  both   Unwanted   Feedback 

and    Improper   Shielding. 
Install  buffer  amplifier  between 

oscillator      and      associated 

stages. 
Improve     mechanical     features 

of     oscillator     construction; 

make   sure   no  component  is 

able  to  vibrate. 
Install    VR-tube    or    electronic 

voltage  regulator  circuit. 


Table  2,  Cures  for  Common   Bug  Causes 

Of  course,  these  brief  tables  can't  list  every 
possible  bug  which  may  show  up  in  new  gear. 
However,  if  your  own  pet  bugs  aren't  listed, 
you  can  usually  determine  the  cause  and  prob- 
able cure  by  applying  a  little  concentrated 
thought  to  the  problem,  once  you  know  the  bug 
exists. 

And  by  following  the  procedures  described 
here,  as  a  standing  operation  upon  completion 
of  each  item  of  newly  built  equipment,  you'll 
be  certain  that  you've  located  all  the  bugs  at 
no  risk  to  the  equipment  or  to  your  reputation 
with  the  FCC*  Good  luck,  and  happy  home- 
brewing  !  73 
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AI  Newland  W2IHW 

206  South  High  wood  Avenue 

Glen  Rock,  New  Jersey 

The  interest  in  short  efficient  mobile  whips 
is  ever  increasing.  If  one  can  conveniently 
make  his  own  whip  to  help  cut  costs  it  becomes 
more  interesting.  Some  added  attractiveness 
lies  in  the  fact  that  the  whips  can  be  selected 
or  cut  to  the  exact  length  you  desire.  With  the 
proper  length  to  clear  your  garage  door  there 
will  be  no  need  to  bend  it  down.  If  you  do  not 
bend  it  down  there  will  be  no  need  for  pur- 
chasing a  spring  or  tie  down  clip.  The  method 
of  mounting,  of  course,  is  quite  optional,  A 
method  of  terminating  the  fibre-glass  rod  for 
attachment  to  a  standard  mount  is  shown  in 
Fig,  1. 

If  a  52"  rod  is  used  (as  shown)  then  a  close 
wound  coil  7"  long  made  of  No.  22  enameled 
or  Formvar  wire  is  suggested.  No  pruning  of 
the  coil  is  done  on  the  upper  end  of  the  whip 
so  a  small  hole  is  drilled  as  shown  to  anchor 
the  wire  prior  to  winding,  A  piece  of  electronic 
tape  is  applied  over  the  last  few  turns  to  pre- 


Whip 


vent  unraveling  and  the  wire  is  then  extended 
for  the  balance  of  the  rod  using  about  a  3  turn 
spiral.  If  a  rod  less  than  52"  long  is  used  then 
it  will  be  necessary  to  start  with  a  longer  coih 
Scrape  insulation  from  end  of  wire  and  fasten 
securely  under  screw  head.  Attach  antenna  to 
car  and  add  a  jumper  wire  from  the  antenna 
to  the  car  frame  as  shown  in  Fig.  2.  It  is  sug- 
gested that  the  coax  be  removed  from  the  an- 
tenna mount  when  grid  dipping. 

With  an  excess  of  turns  in  the  coil,  a  fre- 
quency somewhat  lower  than  that  required  for 
28  mc  will  be  observed.  In  order  to  raise  the 
frequency  proceed  as  follows.  Unfasten  wire 
from  under  screw  head,  remove  turns  from 
the  lower  end  of  the  coil,  pull  the  wire  taut, 
clip  off  the  excess  wire,  scrape  off  the  insula- 
tion as  before  and  refasten  wire  under  screw 
head.  It  will  be  noted  that  the  dip  from  this 
type  antenna  is  quite  sharp — so  tune  carefully. 

When  the  whip  has  finally  been  trimmed  to 
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the  desired  frequency,  it  will  be  necessary  to 
coat  it  with  several  protective  layers  of  var- 
nish or  lacquer.  Krylon  or  lacquer  in  pres- 
surized cans  is  very  convenient.  After  the  first 
coat  is  dried  the  tape  may  be  removed  and  the 
additional  coats  applied-  Allow  ample  drying 
time  between  coats. 

The  use  of  this  type  whip  is  not  limited  to 
10  meters  but  may  be  used  on  any  frequency 
where  a  full  length  is  not  desirable,  A  ground 
plane  or  beam  antenna  may  be  constructed 
using  this  type  whip*  When  used  on  marine 
equipment,  a  much  neater  boat  appearance  is 
obtained. 

Note:  Fibre-glass  fishing  rod  may  be  pur- 
chased from  your  sports  goods  store.  Available 
from  the  writer  at  $2.00  post  paid* 
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Plugs  for  the  Asking 

A  short  treatise  on  a  fine  point  in  the  Scrounge's  Art 


Staff 


r\  NE  major  bottleneck  in  many  home  con- 
^-^  struction  projects  has  been  location  of  a 
convenient  octal-base  plug  which  can  be  fast- 
ened to  other  components. 

When  just  the  plug  is  needed,  the  old  stand- 
by, the  base  of  an  octal  tube,  less  all  glass  and 
cement — works  fine.  But  the  plastic  base 
proves  difficult,  if  not  impossible,  to  attach 
securely  to  other  parts  of  the  project* 

There's  an  easy  way  out  of  this  problem, 
though,  and  it  shouldn't  cost  you  much  more 
than  a  cup  of  coffee- 
It's  simply  this — transmitting  tubes  such 
as  the  2E26  and  6146  have  a  metal-shelled 
base,  made  of  plated  brass,  which  takes  solder 
perfectly. 

If  you  remove  all  glass,  tube  elements  and 
cement  from  the  base  of  one  of  these  tubes, 
all  you  have  left  is  the  brass  case  and  a  low- 
loss  plug  which  fits  an  octal  socket — perfect  for 
soldering  into  a  chassis  box  or  flashing  cop  per , 
and  big  enough  for  many  receiving  accessories 
to  fit  right  inside. 

The  only  remaining  problem  is  where  to  lo- 
cate the  tubes.  With  6146's  going  for  nearly 
$5  each,  most  people  are  pretty  careful  about 
burning  them  out.  Chances  are  you  won't  have 
very  many  in  the  junkbox. 

But  there's  a  perfect  source  of  supply  in 
virtually  any  part  of  the  country,  if  you  know 
where  to  look.  Nine  out  of  10  commercial  two- 
way  rigs  such  as  police,  fire,  and  taxicab  radio 
use  either  a  2E26  or  a  6146  for  the  final. 

Technicians  working  on  these  sets  must  test 
tubes  by  substitution,  since  many  of  the  tubes 
check  out  fine  on  a  tester  but  won't  work  at  152 
mc  when  they  get  old.  The  sour  tube  goes  into 
the  wastebasket. 

To  find  the  service  shop,  check  with  your 
sheriff.  He's  an  elected  official  and  usually  is 
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friendly  to  any  voter  who's  civil  to  him-  If 
you  explain  what  you're  looking  for — the  shop, 
that  is,  not  the  tubes — he'll  undoubtedly  tell 
you  who  works  on  his  radios. 

At  the  shop,  try  to  find  the  technician  in  a 
fairly  good  mood.  This  is  difficult,  and  in  many 
cases  impossible,  since  all  his  customers  bring 
in  work  which  must  be  delivered  yesterday  and 
want  it  back  right  now.  It's  a  hard  life,  as  the 
technician  will  be  only  too  happy  to  tell  you. 

Buy  him  a  cup  of  coffee — or  something 
stronger,  if  you  and /or  he  doesn't  object  (he 
won't).  Sympathize  with  his  troubles.  About 
the  time  he's  thinking  you're  a  friendly  sort 
of  fellow,  ask  him  how  he  ever  manages  to  get 
rid  of  the  old  tubes* 

He  may  prove  cagey  and  think  you're  trying 
to  put  something  over  on  him.  Two-way  techni- 
cians are  a  nervous  breed.  But  you  can  prove 
to  him  you're  not  trying  to  sneak  a  free  tube 
by  bashing  the  glass  out  of  two  or  three  and 
telling  him  you'll  be  glad  to  take  the  remnants 
away. 

Odds  are  you'll  go  home  with  enough  weak 
and  dead  tubes  to  keep  you  in  business  for 
months.  Who  knows,  you  may  even  find  a  job 
servicing  two-way! 

And  in  case  he  doesn't  make  you  break  all 
the  tubes,  it  will  never  hurt  to  run  them 
through  a  checker  somewhere  before  smashing 
them. 

Most  of  the  tubes  which  fail  in  this  service 
still  have  plenty  of  life  left  for  frequencies 
below  about  80  mc,  and  all  of  them  that  aren't 
broken,  gassy  or  burned  out  have  enough  poop 
left  to  make  fine  modulator  tubes. 

So  you  can  get  the  free  tubes,  as  well  as  the 
tube  bases  you  went  after.  Just  don't  let  the 
service  man  know.  You  may  want  some  more 
some  time. 
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Roy    E.    Pafenberg 
P.O.    Box    844 
Fort    Clayton 
Canal   Zone 

Radio  amateurs  in  general  and  many  active- 
ly engaged  in  the  communications  field 
are  apparently  not  aware  that  perfect  CW 
code  transmission  is  possible  with  standard 
Teletype  tape  equipment.  At  the  risk  of  boring 
the  avid  RTT  amateur,  a  brief  review  of  basic 
Teletype  theory  will  be  helpful  in  understand- 
ing the  method  used. 

The  standard  American  Teletype  code  con- 
sists of  the  presence  or  absence  of  a  total  of 
five  code  impulses.  The  teletypewriter  key- 
board sets  up  the  combination  appropriate  to 
the  key  depressed  and  this  information  is  se- 
quentially read  out  by  the  internal  mechanism 
of  the  machine  and  transmitted  as  a  series  of 
electrical  impulses.  Added  to  the  actual  code 
are  the  start  and  stop  impulses  which  are 
used  to  effect  synchronization  between  the 
sending  and  receiving  equipments- 
Actual  keyboard  to  page  printer  communi- 
cation is  rarely  used  for  the  passing  of  traffic 
for  several  reasons.  Leased  communications 
channels  are  quite  expensive  and  are  usually 
obtained  on  a  scheduled  or  call  up  basis.  Since 
few  operators  are  capable  of  sustained,  error - 
free  operation  at  the  maximum  rate  of  trans- 
mission that  the  system  allows,  it  is  more 
economical    to   store    the    traffic    in    the   form 
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of  manually  perforated  paper  tape.  Then,  as 
circuit  time  becomes  available,  the  tapes  are 
transmitted  by  a  special  tape  reading  device 
known  as  a  transmitter  distributor  or,  as  it 
is  commonly  known,  a  TD,  Tape  preparation 
is  accomplished  by  a  perforator  which  is  elec- 
I  m-mechanically  linked  to  the  Teletype  key- 
board or  by  a  reperforator  which  accepts 
Teletype  signals  and  simultaneously  punches 
and  prints  the  intelligence  on  the  tape. 

The  prepared  tape  has  a  total  of  six  rows 
of  perforations,  five  of  which  constitute  the 
five  element  Teletype  code.  The  sixth  row 
engages  a  sprocket  in  the  tape  head  and  is 
used  to  advance  the  tape*  The  tape  head  has 
five  sensing  pins,  one  for  each  element  of  the 
code.  These  pins  are  linked  to  associated  con- 
tacts which  close  if  a  tape  perforation  is 
sensed.  Once  the  code  combination  is  sensed 
by  the  tape  head,  the  distributor  sequentially 
reads  out  this  information.  In  addition,  the 
distributor  adds  a  space  impulse  at  the  begin- 
ning and  a  mark  impulse  at  the  end  of  the 
code  combination.  The  tape  is  automatically 
advanced  one  set  of  holes  and  the  distributor 
makes  one  read  out  revolution  at  a  fixed  rate 
of  368  times  per  minute,  This  results  in  a 
nominal  rate  of  transmission  of  60  words  per 
minute. 

Enough  for  Teletype  theory  and  now  a 
look  at  the  construction  of  International  Morse 
Code.  The  dot  is  the  basic  element  of  this  code 
and  the  dash  is  three  times  as  long  as  the  dot, 
An  interval  equal  to  one  dot  separates  dots 
and  dashes  within  a  character,  an  interval 
equal  to  three  dots  separates  characters  with- 
in a  word  and  an  interval  equal  to  five  dots 
separates  words* 

By  arbitrarily  selecting  the  presence  of  one 
element  of  the  Teletype  code  as  a  key  closed 
condition  and  its  absence  as  a  key  open  con- 
dition, it  would  appear  possible  to  form  CW 
characters  by  punching  a  series  of  characters 
that  contain  this  element  for  key  closed  con- 
dition and  a  series  of  characters  that  do  not 
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contain  this  element  for  key  open  condition. 
Dot  duration  would  be  one  machine  operation 
or  1/368  minute.  This  is  feasible  if  two  ad- 
ditional conditions  are  met  First,  the  contact 
associated  with  the  code  element  designated 
as  the  key  closed  or  mark  condition  must  be 
isolated  from  the  distributor  which  introduces 
the  start  and  stop  impulses  and  also  samples 
the  other  code  elements.  The  second  require- 
ment is  that  a  memory  device  must  be  pro- 
vided which  will,  during  the  open  contact 
period  of  tape  advance,  maintain  the  key  open 
or  key  closed  condition  set  up  by  the  preced- 
ing set  of  perforations* 

The  polar  relay  is  just  such  a  device.  Due 
to  the  magnetic  latching  action  inherent  in 
this  type  relay,  it  will  remain  in  the  position 
in  which  it  is  switched  until  a  signal  of  op- 
posite polarity  is  applied  to  the  winding- 
Further  impulses  of  the  same  polarity  will 
not  change  the  state  of  the  relay.  The  same 
effect  may  be  obtained  by  selecting  a  relay 
with  two  identical  windings  and  reversing  one 
of  the  windings.  Use  of  a  two  winding  relay 
introduces  the  requirement  for  the  assign- 
ment of  a  second  code  element  to  represent  the 
key  open  condition.  This,  however,  poses  no 
problem  since  a  large  number  of  pairs  of 
Teletype  code  characters  are  so  constituted 
that  a  specific  impulse  is  present  in  one  char- 
acter but  not  the  other  and  that  for  a  second 
impulse  the  condition  is  reversed.  Fig.  1  shows 
a  circuit)  that  will  form  CW  characters  from 
a  series  of  higher  speed  pulses- 
It  is  simple  to  connect  the  circuit  of  Fig-  1 
to  your  present  tape  equipment.  Merely  run 
wires  from  the  polar  relay  to  the  sensing  pins 
for  holes  one  and  two  on  the  tape  or  to  the 
first  two  segments  on  the  distributor,  which 
are  the  same  connections.  You  will  want  to 
have  a  switch  in  the  circuit  to  return  the  tape 
equipment  to  normal  Teletype  operation.  One 
contact  of  this  can  break  one  of  the  sensing 
connections,  one  can  remove  the  dc  from  the 
relay,  and  the  third  can  be  used  to  switch  the 
transmitter  from  CW  to  the  TT  connection. 

Extra  toggle  switch  mounting  holes  are  pro- 
vided in  most  Model  14  bases  and  one  of  these 
may  be  used  to  mount  the  switch.  A  satisfac- 
tory location  for  the  polar  relay  poses  a  more 
difficult  problems  if  the  Western  Electric  255A 
is  used.  The  relay  socket  may  be  mounted  on 
an  outboard  bracket  or  box  which  may  be  at- 
tached to  the  TD  base  or  installed  in  another 
location.  Details  will  be  dependent  on  station 
layout  and  personal  preference,  Sigma  In- 
struments manufactures  a  miniature  polar 
relay  which  is  housed  in  a  round,  octal  based 
can.  This  relay,  Sigma  type  72AOZ-160TS- 
TCP,  is  a  suitable  replacement  for  the  West- 
ern Electric  unit  and  is  small  enough  to 
mount  under  the  TD  base. 

Tape  preparation  is  simplicity  itself.  Select 
two  adjacent  keys  on  the  second  row  of  the 
keyboard,  chosen  so  that  the  one  on  the  left 


contains  the  first  impulse  but  not  the  second 
and  the  key  on  the  right  contains  the  second 
impulse  but  not  the  first.  *lF"  and  "G"  were 
chosen  by  the  writer  as  being  most  convenient* 
Depress  the  "F"  key  once  for  a  dot  and  three 
times  for  a  dash,  using  the  forefinger  of  the 
right  hand.  Using  the  middle  finger  of  the 
right  hand,  depress  the  "G"  key  once  for  the 
space  between  clots  and  dashes,  three  times 
for  the  space  between  characters  and  five  times 
for  the  space  between  words.  Figure  2 A  shows 
the  word  "TEST"  perforated  in  the  standard 
Teletype  code  on  a  Model  19  machine.  Fig. 
2B  shows  the  same  word  punched  for  CW 
transmission. 

Signalling  rate  in  the  CW  mode  is  limited 
by  the  predetermined  Teletype  equipment  op- 
erating speed.  Assuming  five  letter  groups 
and  using  the  formulations  of  W4CF  in  the 
recent  series  of  Hallicr afters  advertisements 
on  keyers,1  there  are  some  52  code  elements 
in  a  standard  five  letter  group.  This  includes 
the  character  elements  and  the  spaces  between 
character  elements,  characters  and  groups. 
Since  each  set  of  perforations  (or  Teletype 
"operation")    is  equal  to  a  code  element,  this 

368 
figures  as  or  slightly  over  seven  words 

52 
per  minute  on  a  60  WPM  tape  head-  A  100 
WPM    tape   head    would    transmit   at  slightly 
over  11.5  words  per  minute. 

Application  of  this  method  of  transmission, 
in  the  stage  of  development  described  herein, 
is  limited  by  the  maximum  code  speed  avail- 
able. Obvious  uses  of  this  system  are  the  au- 
tomatic CW  transmission  of  amateur  call 
identification  which  is  required  by  the  FCC 
when  using  RTT,  code  practice  and  commer- 
cial and  military  applications  where  equip- 
ment failure  or  adverse  conditions  preclude  the 
use  of  the  normal  mode  of  communication. 

The  most  obvious  improvement  in  this  sys- 
tem would  be  to  increase  the  speed  of  the  tape 
head.  This  would,  of  course,  prevent  the  use 
of  the  TD  for  normal  Teletype  transmission. 
The  motor  shaft  is  geared  to  a  main  shaft 
which  revolves  once  for  each  character  trans- 
mitted.   Attached    to    the    main    shaft    is   the 

(Continued   on   page   71) 

iA  more  comprehensive  reference  was  not  available  to 
the  writer  at  the  time  this  article  was  prepared. 
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Jim  Kyle,  K5JKX/6 
1851    Stanford    Ave. 
Santa  Susana,  Calif, 


AN  all-band  antenna  which  gives  perfect 
performance  on  every  amateur  band 
from  1G0  down  to  10  is  the  dream  of  al- 
most every  ham.  Many  such  devices  have  been 
described  in  the  past,  but  all  have  represented 
compromises  of  one  form  or  another.  Some  re- 
quired additional  tuners*  a  few  utilized  tricky 
traps,  and  several  flatly  failed  to  live  up  to 
their  designers'  claims. 

Here's  a  new  version  of  the  all-band  an- 
tenna, which  offers  less  compromise  than  many 
of  its  predecessors.  It  involves  no  trap  circuits, 
and  will  work  without  an  antenna  tuner  (pro- 
vided your  transmitter  can  tolerate  a  load 
which  varies  between  50  and  450  ohms,  always 
resistive)  although  use  of  a  tuning  circuit  will 
give  improved  results. 

Old-timers  will  recognize  the  layout  of  the 
antenna  (see  Fig,  1)  as  a  derivative  of  the 
delta  match,  widely  used  some  years  ago  to 
match  the  then- popular  600-ohm  feed  line  to 
beam  antennas.  However,  there's  a  major  dif- 
ference* 

This    antenna,    dubbed    the    "Exponential 
Array"  by  the  designer,  matches  the  transmis- 
sion line  to  free  space. 

The  general  theory  employed  in  its  design 
is  a  logical  outgrowth  of  that  used  to  develop 
the  Discone  antenna,  once  highly  popular  and 
still  widely  used  in  commercial  circuits.  In 
some  respects,  also,  it  is  similar  to  the  log- 
periodic  antenna.  And  before  the  slide-rule 
boys  rise  in  arms,  we  will  admit  that  other 
theories  insist  that  the  thing  can't  possibly 
work.  A  bumblebee  can't  fly,  either,  by  the  laws 
of  aeronautical  engineering. 

At  this  point,  it  should  be  emphasized  that 
the  dimensions  shown  in  Table  1  have  been 
measured  and  tested.  While  other  dimensions 
should  give  equal  results,  nothing  can  be 
guaranteed  if  either  leg  length  or  feed-line 
length  is  varied.  Don't  let  this  stop  you, 
though.  Try  it  and  let  us  know  what  happens 
for  you. 

The  easiest  way  of  building  an  Exponential 
Array  is  to  stake  out  a  pattern  in  the  back 


yard  (or  a  handy  city  park  if  no  back  yard  is 
available).  Measure  off  a  line  some  25  to  30 
feet  long,  then  mark  off  other  lines  at  right 
angles  to  it  every  foot  in  a  sort  of  herring- 
bone pattern.  Measure  out  the  proper  lengths 
and  stake  them. 

Now,  take  your  No.  14  wire  and  stretch  it 
from  stake  to  stake  in  the  shape  shown  in 
Fig,  L  Use  plastic  clothesline  for  the  horizon- 
tal stretchers— they're  necessary  to  hold  the 
array  in  shape  once  its  erected.  When  spacing 
gets  down  to  less  than  a  foot,  the  traditional 
wax-soaked  dowels  can  be  used. 

Once  built,  the  array  must  be  raised  into 
position-  The  original  was  hoisted  to  an  alti- 
tude of  some  24  feet  and  supported  by  more 
plastic  clothesline  at  each  end.  The  feed-line 
was  brought  off  horizontally  so  that  the  entire 
antenna  was  horizontal  to  the  ground — but 
equally  good  or  maybe  better  results  should  be 
attainable  with  the  fan  pointing  skyward. 

In  theory,  the  Exponential  Array's  opera- 
tion is  simplicity  itself.  As  you  know,  two 
parallel  conductors  (the  familiar  open  line  or 
twinlead)  won't  radiate  if  current  in  each  is 
balanced,  since  the  field  of  one  cancels  the 
field  of  the  other.  At  the  same  time,  the  line 
exhibits  a  definite  characteristic  or  "surge" 
impedance  which  is,  in  part,  a  function  of  the 
spacing  between  the  wires. 

If  the  spacing  is  increased  (gradually,  so 
that  there's  no  sudden  impedance  "bump"  on 
the  line)  the  impedance  will  also  increase.  The 
line  still  won't  radiate,  so  long  as  the  con- 
ductors are  spaced  closer  than  about  one-tenth 
wavelength. 

As  the  spacing  increases  past  the  one-tenth 
wave  dimension,  the  fields  no  longer  cancel 
and  part  of  the  energy  in  the  line  is  radiated 
into  space.  Another  way  of  expressing  the 
same  result  is  to  say  that  the  impedance  of 
space  (377  ohms)  effectively  short-circuits  the 
much  higher  impedance  of  the  line  at  this 
point,  and  the  power  flows  into  the  lesser  im- 
pedance. 

From  the  point  at  which  the  line  is  "short- 
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ed"  by  space,  on  to  the  end  of  the  array,  the 
wire  might  as  well  not  be  there.  Its  only  func- 
tion is  to  support  the  active  portion  of  the 
array* 

As  you  can  see,  the  only  part  of  the  action 
which  is  frequency-sensitive  is  the  point  at 
which  the  array  stops  being  a  line  and  be- 
conies  an  antenna.  Theoretically,  there  should 
be  no  resonance  in  such  an  array,  and  im- 
pedance should  be  a  constant  300  ohms  from 
far  below  design  frequency  all  the  way  up  to 
SHF  regions. 

In  practice,  it  doesn't  quite  work  out  this 
way.  Much  of  the  operation  is  not  fully  un- 
derstood, but  apparently  the  array  acts  as  a 
cross  between  a  dipole  and  a  delta  match. 
Using  the  dimensions  of  Table  1  a  number  of 
low-Q  resonances  were  found.  At  these  points 
(located  in  semi-harmonic  relation,  see  Table 
2)  th*  impedance  was  as  high  as  450  ohms  re- 
sistive. In  between,  the  array  exhibited  mild 
reactance, 

However,  at  no  point  in  the  range  from  1700 
kc  to  30  mc  did  the  impedance  vary  so  widely 
that  the  array  refused  to  accept  power.  When 
fed  by  a  pi-net  output  network,  the  antenna 
loaded  a  homebrew  final  to  rated  power  at  all 
frequencies  tried  within  this  range. 

At  lower  frequencies,  the  antenna  is  omni- 
directional. When  the  broadside  dimension  ap- 
proximates a  half  wave,  the  familiar  dipole 
pattern  appears.  As  frequency  increases,  the 
pattern  approaches  that  of  a  V-beam  as  would 
be  expected. 

Incidentally,  though  no  tests  were  run  at 
UHF,  the  antenna  was  connected  to  the  TV 
receiver — and  pulled  in  Channel  10  from  San 
Diego,  some  250  miles  to  the  south. 

In  summary,  the  Exponential  Array  offers 
a  new  approach  to  the  all-band  antenna  situ- 
ation, with  promise  of  attaining  the  long- 
sought  goal  of  perfect  performance  with  no 
adjustments-  More  study  by  others  is  needed 
to  develop  full  design  information.  The  only 


claim  made  by  the  designer  is  that  the  experi- 
mental   model    worked,   as    evidenced   by   the 

measurements  tabulated  in  Table  2.  Try  one 
at  your  QTH,  and  let  us  know  how  it  works 
for  you ! 


Distance  from  start 

Spacing 

(in  feet) 

0 

%  inch 

1 

9/16  inch 

2 

1  inch 

3 

1-11/16  inch 

4 

2-V2   inches 

5 

4-%  inches 

6 

8-%  inches 

7 

13-%  inches 

8 

2B-Vk  inches 

9 

3  feet  4  inches 

10 

5  feet  7  inches 

11 

9  feet  6  inches 

12 

15  feet  10  inches 

13 

26  feet  8  inches 

14 

45  feet  10  inches                        I 

15 

75  feet  10  inches 

TABLE  I.  Dimensions  of  Exponential  Array  made 
of   No.    14  Wire  to   Match   300-ohm   Feed   Line. 


Frequency 

Impedance 

2450  kc 

300  ohms 

3850  kc 

50  ohms 

4900  kc 

450  ohms 

7500  kc 

75  ohms 

10  me 

50  ohms 

15,25  mc 

75  ohms 

21.0  mc 

125  ohms 

27.5  mc 

450  ohms 

27.9  mc 

200  ohms 

28:1  mc 

200  ohms 

29  mc 

450  ohms 

TABLE    2.    Variations 

of 

Impedance    of    Expo- 

nential     Array     of    Fig. 

1 

with    Variations    in 

Frequency;    measured 

wi 

th 

Heath     Impedance 

Bridge   and    Grid-Dip 

O: 

tci 

llator. 
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Charles  E.  Spitz  W4API 
1420  S.  Randolph  St., 
Arlington  4,  Va. 


A  Different  Approach 


Doubling  Your  Power  Supply  Voltage 


There  are  many  times  when  it  should  be 
advantageous  to  double  your  power  supply 
voltage,  particularly  when  you  have  a  project 
to  build  a  linear  amplifier  for  SSB,  or  change 
amplifier  tubes  to  higher  voltage  and  lower 
current  for  greater  efficiency,  yet  would  like 
to  use  the  same  power  supply.  The  purpose  of 
this  article  is  not  the  construction  of  a  par- 
ticular piece  of  gear  to  be  followed  implicitly, 
but  to  suggest  a  method  anyone  may  employ 
to  fit  their  particular  power  supply  problem. 
The  classic  method  in  voltage  doubling  for 
transmitter  supplies  has  been  to  employ  the 
well  known  bridge  rectifier  circuit,  Voltage 
doubling  by  the  capacitor  method  has  not  been 
so  popular  when  voltages  really  get  up  there 
due  to  regulation  problems  and  the  nee<i  for 
such  large  electrolytic  filter  condensers.  Par- 
ticularly when  such  good  oil  impregnated  types 
are  plentiful  and  relatively  cheap  and  reliable, 
A  major  disadvantage  of  the  bridge  circuit  is 
the  four  rectifying  elements  required  and  the 
three  heater  or  filament  sources.  When  you 
have  an  existing  power  supply,  the  addition  of 
two  more  rectifier  tubes  and  two  more  high 
voltage  breakdown  filament  transformers,  or 
a  triple  transformer,  usually  represents  impos- 
sible space  problems  as  well  as  a  high  cost 
factor. 

To  rip  out  the  rectifier  tubes  in  your  supply 
and  replace  them  with  silicon  rectifiers  at  first 
glance  appears  to  be  the  solution,  however  this 
approach  costs  a  lot  of  money  today  and  it 
seems  foolish  to  throw  away  usable  rectifying 
capability.  A  hybrid  power  supply — half  silicon 
and  half  rectifier  tubes — appear  to  represent 
the  happy  medium  as  a  solution  of  space  and 
economy.  Many  existing  supplies  could  use  this 
method  with  a  minimum  of  construction  and 
costp 


The  reader  should  not  be  lulled  into  forget- 
ting the  requirements  for  aivy  method  of  alter- 
ing a  power  supply  to  double  your  voltage 
output.  Here  are  the  key  factors; 

1.  Be  sure  the  rectifier  filament  winding 
insulation  (and  tube  or  tubes)  Mill 
stand  the  new  double  peak  voltage. 

2.  When  the  voltage  output  is  doubled,  the 
current  will  be  halved.  Your  gain  is 
through  the  use  of  amplifier  tubes 
which  are  more  efficient  at  the  higher 
voltage.  The  amplifier  input  wattage 
may  be  no  higher,  but  the  output  prob- 
ably will  be. 

3.  Your  filter  choke  or  chokes  must  stand 
the  higher  voltage  breakdown  required. 
A  common  "dodge"  is  to  put  the  choke 
in  the  negative  lead. 

4*    Your  filter  condensers  must  be  replaced 

or  be  capable  of  withstanding  the  new 

higher  voltage. 
5.    The  bleeder  resistor   must   also  be   of 

the  proper  value  to  meet  the  needs  of 

the  higher  voltage. 

Fig.  1  illustrates  a  hybrid  power  supply. 
Note  the  surge  resistors  to  limit  current.  These 
are  usually  from  5  to  30  ohms,  depending  upon 
filter  capacity,  and  are  placed  in  each  leg  of 
the  power  transformer  secondary.  A  word  about 
silicon  rectifier  ratings  to  be  used  would  also  be 
in  ordei\  A  full  wave  circuit  with  250  ma  recti- 
fiers would  yield  500  ma,  which  is  usually 
enough  for  most  amateur  applications.  These 
sizes  would  be  much  cheaper,  of  course,  than 
the  750  ma  variety  which,  for  example,  would 
give  you  1.5  amperes.  However,  nothing  could 
be  gained  in  a  hybrid  circuit  with  the  larger 
rectifiers  since  this  would  be  beyond  the  capa- 
bility of  commonly  used  rectifier  tubes  which 
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would   be  in  the  other  half  of  your  rectifier 
system. 

There  also  appears  to  be  much  confusion  as 
to  rms  and  piv  ratings  to  be  used,  I  have  often 
heard  people  express  the  belief  that  advertised 
values  were  incorrect.  The  error,  I  think, 
originates  with  the  user.  Fig,  2  is  a  simplified 
full  wave  schematic  drawn  to  illustrate  this 
point.  When  rectifier  A  is  conducting,  the  full 
secondary  voltage  appears  across  rectifier  B. 
This  means  that  although  you  may  have  a 
simple  300  volt  supply,  600  volts  appears  across 
each  rectifier  on  alternate  cycles,  not  300! 
The  moral  is  to  be  sure  that  the  rms  value  of 
each  half  of  your  rectifier  string  will  more 
than  meet  the  fnU  rms  value  of  the  trans- 
former secondary,  not  one-half  to  the  center 
tap* 

The  use  of  this  hybrid  method  should  become 
popular.  Among  the  suggested  conversions  are 


>     300  VAC 
O        RMS 


30O 
ftttS 


GOO  VAC 
PIUS 


to  change  750  volt  supplies  to  1500  volts  for 
SllA's  or  2000  volt  supplies,  at  which  voltage 
4-250A's  and  4-400A's  are  notoriously  inef- 
ficient, to  4000  volts.  The  space  saved  by  this 
application  will  readily  strike  the  prospective 
user  and  make  possible  a  conversion  that  may 
have  not  otherwise   been   considered  feasible. 

.  .  .  W4API 


impedance  Matching  in  Surplus  Equipment 


Ray  E,  Pafenberg 

P.O.  Box  844 

Fort   Clayton,    Canal 


one 


The  input  and  out- 
put impedance  of 
military  equipment  is 
often  unknown  to  the 
person  considering 
amateur  application  of 
these  items.  Impedance 
matching  is  important 
and  the  use  of  matched 
audio  accessories  wTilI 
do  much  toward  cor- 
recting the  fairly  com- 
mon and  often  unjustified 
sufficient  audio  gain. 

The  chart  lists  a  number  of  surplus  radio 
equipments  and  their  audio  input  output  im- 
pedances* 

Impedance  variations  in  transmitter  input 
circuitry  are  not  too  great  and  in  most  in- 
stances match  either  a  carbon  microphone  or 
a  500-600  ohm  tine.  On  the  other  hand,  re- 
ceiver output  impedances  vary  widely  and 
more  or  less  unpredictably.  Since  it  is  usually 
desirable  to  effect  a  minimum  number  of  in- 
ternal equipment  changes,  consideration  should 


Radio  Set 

Transmitter 

Receiver 

Trans.  In 

Rec. 

Out 

SCR-I77-B 

BC-I9I-C 

BC-3I4-C 

35 

to  200 

4,000 

SCR-I88-A 

BOI9I-C 

BC342-C 

35 

to    200 

4.000                 1 

SCR-l93-(   1 

BOI9I-C 

BC-3I2-C 

35 

to    200 

4.000 

SCR-399-A 

BO6I0-E 

BC-3I2-I    ) 
BC-342- J    J 

200 
200 

4.000                 1 
4.000                 1 

SCR-499-A 

BO6I0-E 

bc-3I2-[  ; 

BC-342- ( 

200 
200 

4.000                  1 
4.000                 I 

SCR-506-A 

BO  653 

BC-652 

200 

8,000                 I 

SCR-508-(    ) 

BC-604 

BC-603 

200 

8,000 

SCR-528-j    J 

BC-604 

BC-603 

200 

8.000 

SCR-509-A 

BC-620 

BC-620 

200 

250 

or 

4.000                 1 

SCR-510 

8O620 

BC-620 

200 

250 

or 

4,000 

SCR-543-l    ) 

BC-699 

BC-699 

100 

100                 1 

SCR-608-A 

BC-684 

BC-683 

200 

8,000                 1 

SCR-628-A 

BC-684 

BC-683 

200 

8.000                 1 

SCR-609-A 

BC-659 

BC-659 

200 

250 

or 

4,000                1 

SCR-6I0-A 

BC-659 

BC-659 

200 

250 

or 

4,000                 1 

SCR-6l9-(   ) 

BO  1335 

BO  1335 

200 

250 

or 

4,000                 I 

SCR-694-C 

BC- 1 306 

BO  1306 

160 

250 

or 

4,000                 1 

SCR-808 

BC-923 

BC-923 

200 

8,000                 f 

SCR-828 

BC-924 

BC-924 

200 

8.000 

AN/TRC-l-(    ] 

T-l4-(  )/TRC-l 

R-!9-(    )/TRC 

•1 

500 

500                 1. 

AN/TRC-8 

T-30/TRC-8 

R-48/TR08 

500 

500 
600 

AN/PRO8-I0 

#'*-#■«       *      #       *      *       fr 

*******       W     9       f 

150 

AN/&RC-3-8 

*       ■**.*■'■*■        ■ 

150 

600                  1 

AN/SRC-9 

RT-77/GRC-9 

RT-77/GRC-9 

160 

250 

or 

4,000 

complaint 

of    in-      be  given  to  the  u 

se 

of  external  line  matching 

transformers.  Small  commercial  units  are 
available  to  meet  a  wide  range  of  impedance 
matching  requirements  and  these  transformers 
will  often  mount  directly  on  the  loudspeaker 
frame. 

Careful  attention  to  impedance  matching  re- 
quirements will  result  in  improved  perform- 
ance of  surplus  conversions  and  use  of  ex- 
tetmal,  speaker  mounted  line  matching  trans- 
formers will  minimize  the  work  in  such  proj- 
ects. The  results  more  than  justify  the 
expense. 
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Patch 
Patch 


Allie  C.  Peed,  Jr.  K2DHA 
34  Ashley  Drive 
Rochester  20,  N,  Y. 


ALL  of  the  articles  and  instructions  on  phone 
patches  end  up  by  directing  you  to  connect 
the  line  terminals  of  the  patch  to  the  red  and 
green  leads  in  your  telephone's  junction  block. 
This  leaves  you  niore-or-less  on  your  own  from 
there  on.  As  you  can  readily  imagine,  most 
telephone  companies  take  a  very  dim  view  of 
anyone  not  in  their  employ  connecting  or  dis- 
connecting anything  in  their  installations* 

So,  in  spite  of  this,  you're  determined  to 
have  phone  patch  facilities  (after  all,  other 
people  have  them)  and  you  are  willing  to  bear 
the  possible  wrath  of  the  telephone  company. 
If  you  take  the  step  and  are  permanently  con- 
nected, then  in  case  of  trouble  on  your  line, 
the  serviceman  is  likely  to  discover  your  con- 
nection, cut  it  off,  report  it  to  the  company 
and  blame  you  for  any  trouble  on  the  line- 
Thus  can  begin  a  first-class  rhubarb  with  you 
in  the  role  of  underdog. 

Wouldn't  it  be  better  to  have  a  patch  in- 
stallation which  could  be  connected  to  the  line 
by  a  plug-in  connector  and  which  could  be 
plugged  in  when  you  want  to  run  a  patch 
and  taken  out  when  not  needed — all  of  this  to 
be  accomplished  without  making  any  unauthor- 
ized changes  in  the  telephone  installation 
itself? 

Fortunately,  this  is  fairly  easy  to  accom- 
plish, The  key  to  the  whole  thing  is  to  have 
the  telephone  company  install  extension  jacks 
in  your  house.  For  a  small  installation  charge 
they  will  fit  jacks  at  any  and  all  locations 
where  you  might  wish  to  plug  in  the  tele- 
phone in  your  house.  This  doesn't  add  to  your 
monthly  billing.  There  is  only  the  one-time- 
only  installation  charge-  However,  you  must 
have  at  least  two  jacks  installed. 

Onee  the  jacks  are  installed,  you  can  un- 
plug your  telephone  and  plug  it  in  at  any 
jack  in  the  house.  Thus,  when  you  want  to 
run  a  patch,  you  can  simply  go  and  get  the 
telephone  and  plug  it  in  at  the  operating 
position. 

Make  up  a  patch  cord  with  your  phone 
patch  connection  in  the  cord.  Plug  this  cord 


into  the  jack  and  plug  your  telephone  into  the 
other  end  of  this  cord.  When  you  are  finished, 
put  your  patch  patch  cord  back  in  a  drawer, 
return  your  telephone  to  its  regular  resting 
place  and  there  is  no  sign  of  your  installation. 
Unfortunately,  the  telephone  company  uses 
a  rather  odd  type  of  four-pronged  jack  in  its 
extension  installations  and  these  have  until  re- 
cently been  hard  to  come  by  unless  you  had 
a  friend  at  the  telephone  company,  Recently, 
Olson  Radio  in  Toledo,  Ohio  has  started  to 
market  these  plugs  and  jacks  and  a  patch 
patch  cord  is  practical  for  all  now. 

All  that  you  need  are  one  male  and  one  fe- 
male telephone  extension  jack  connectors,  a 
few  feet  of  three  wire  cable  and  a  few  minutes 
of  your  time.  The  screw  terminals  in  both  the 
jack  and  the  plug  are  marked  with  the  color 
of  the  leads.  Be  sure  to  connect  a  wire  be- 
tween the  terminals  marked  similarly,  i.e., 
red  to  red,  green  to  green,  and  brown  to 
brown.  Make  this  wire  as  long  or  as  short  as 
you  need  for  your  convenience  in  placing  the 
telephone  and  phone  patch  unit  at  your  operat- 
ing position.  The  jack  is  made  for  surface 
mounting  with  two  screws  and  can  be  mounted 
permanently  on  the  desk  by  the  rig  if  you 
choose. 

Then,  in  either  the  plug  or  jack  of  your 
patch  patch  cord,  connect  the  two  line  leads 
from  your  phone  patch  unit  to  the  terminals 
marked  red  and  green  respectively.  This  can 
be  a  permanent  type  connection  since  the 
whole  patch  patch  cord  can  remain  at  the  op- 
erating position  connected  to  the  phone  patch 
unit. 

It's  simple  to  use,  Just  plug  the  male  end  of 
the  patch  patch  cord  into  the  extension  jack 
installed  for  you  by  the  telephone  company. 
Then,  plug  your  telephone  instrument  into  the 
female  jack  on  the  other  end  of  the  patch 
patch  cord  and  run  your  patch  traffic.  When 
you  are  finished,  merely  unplug  and  store  your 
patch  patch  cord  and  return  the  telephone  to 
its  usual  position.  Neat,  eh? 
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432- 

436mc 


ransistor  Converter 


J.   Specialny,   Ji\  W3HIX 
Phflco  Corporation 
Lansdale   Division 
Lansdafe,   Penna, 


TpHis  article  presents  a  fully  transistorized 
-1  converter  operating  in  the  432  to  436  mc 
frequency  band.  It  employs  a  crystal  con- 
trolled local  oscillator  to  improve  frequency 
stability.  A  communications  receiver  capable 
of  tuning  the  28  to  32  mc  range  is  used  for 
the  if  system.  It  features  an  overall  power  gain 
of  31  db  with  a  noise  figure  of  7-1  db.  The 
3  db  bandwith  was  measured  to  be  five  mega- 
cycles. 

The  UHF  spectrum  presents  a  new  chal- 
lenge in  the  use  of  transistors.  There  has 
been  very  little  in  the  way  of  published  ma- 
terial on  the  usage  of  the  transistors  at  these 
frequencies. 

This  converter  was  constructed  with  the 
idea  of  determining  how  effective  transistors 
would  be  in  functions  previously  accomplished 
by  the  use  of  vacuum  tubes.  The  Philco  small 
area  MADT*  transistor  was  selected  because 
of  its  superior  performance  in  the  VHF 
spectrum. 

The  result  was  a  432  mc  converter  whose 
operation  surpasses  that  of  most  tube  types. 
Compactness     and     low     power     requirements 
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make  the  transistors  even  more  desirable, 

RF  Section 

The  two  RF  stages  are  operating  as  com- 
mon-base amplifiers  and  the  mixer  as  a 
common-emitter  stage.  A  series  capacitor, 
C2,  couples  the  signal  from  the  antenna  to 
the  emitter  of  the  first  RF  amplifier  stage.  A 
variable  capacitor,  CI,  is  inserted  between  the 
input  and  ground.  In  operating  an  amplifier 
common-base,  there  exists  some  inphase  feed- 
back from  the  output  back  to  the  input  circuit 
through  the  transistor.  CI  is  adjusted  to 
minimize  any  tendency  towards  instability  re- 
sulting from  this  feedback. 

The  output  circuit  is  tuned  by  capacitor  C3 
and  coil  LI.  A  coupling  capacitor  C4  feeds 
the  output  to  the  emitter  of  the  second  rf 
stage.  The  output  of  this  stage  is  tuned  by 
capacitor  C5  and  coil  L2.  A  coupling  capaci- 
tor, C6,  feeds  the  signal  to  the  base  of  the 
mixer.  A  30  mc  trap  is  inserted  between  the 
base  and  ground  of  this  stage.  This  trap  short 
circuits  the  input  admittance  of  the  mixer  at 
30  mc  providing  higher  conversion  power  gain. 
The  output  is  coupled  to  the  load  through  a 
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30    mc    transformer    consisting    of    coils    L6 
and   L6, 

The  local  oscillator  signal  is  injected  into 
the  emitter  through  capacitor  C7.  Coil  L4 
provides  a  high  impedance  at  the  local  oscil- 
lator frequency  and  forms  part  of  the  emitter 
bypass  network  for  the  //  signal. 

Harmonic   Generator 

The  first  three  stages  are  operating  as 
common -emitter  stages.  The  last  stage  is  used 
as  a  grounded  base  doubler. 

A  crystal   controlled   oscillator  is   used   for 

frequency   generation.    Capacitor  C8  and  coil 

L7  tune  the  output  to  50,5  mc*    A  6.8  mmfd 

capacitor  matches  the  output  to   the  base  of 

the    first   frequency    doubler.     The   output    of 

this  stage  is  tuned  to  101  mc.    An  8.2  mmfd 

capacitor  matches  the  output  to  the  base  of 

the  second  frequency  doubler.    The  output  of 

this   stage   is   tuned   to   202  mc   by  capacitor 

CIO   and   coil   L.9.    The  output   is  fed  to   the 

emitter  of   the  third  frequency   doubler   by   a 

tap  on  L9  and  a  100  mmfd  blocking  capacitor. 

The  output  of  the  last  stage  is  tuned  to  404 

mc  by  condenser  Cll  and  coil  L10,    Capacitor 

C7   couples   the   power   to   the  emitter   of   the 

mixer.    C7  is  peaked  for  maximum  drive  into 

the  mixer. 

The  resistors  located  in  the  emitter  circuits 
of  the  transistors  provide  the  necessary  dc 
stabilization.  The  others  form  bias  networks 
to  fix  the  operating  point. 


A  wave  meter/grid  dip  oscillator  is  very  use- 
ful.   In   grid  dipping  the  tank  circuits,  it  is 
recommended  that  the  transistors  are  removed 
from   their  sockets.    Capacitor  C7  is  set  to  a 
mid  value  and  then  can  be  peaked  up  later. 
Next,  tune  the  output  coil  of  the  mixer  to 
30  mc.    The   30   mc  trap   in    series   with  the 
mixer  base  and  ground  should  be  disconnected 
during   this   tuning   procedure.    After   the   30 
mc    output    coil    is    aligned,    the    trap    is    re- 
soldered   back    into   the    circuit.    The   trap    is 
set  with  a  grid  dip  oscillator  by  removing  the 
mixer  transistor  and  inserting  a  short  between 
the  emitter  and  base  terminal.   The  slug  of  L3 
is  now  adjusted  for  a  dip  at  30  mc.    Remove 
the   short    and    replace    the   mixer    transistor. 
A  signal  generator  is  very  helpful  in  align- 
ing the  RF  stages.    With  C4  set  at  maximum 
and  Cti  to  about  mid  capacity,  adjust  C3  and 
C5  for  maximum  gain.    The  setting  of  CI  is 
not  critical  and   can  be   left  out   if   the   first 
rf   amplifier  shows  no  sign   of  breaking  into 
oscillation.    If  a  noise  generator  is  available, 
CI  can  be  adjusted  in  the  following  manner. 
Starting  from  minimum  capacity,  vary  it  un- 
til   the   noise   figure   begins   to   increase*   then 
back  off  about  one  turn.  At  the  point  where 
the  noise  figure  starts  to  increase,  the  power 
gain  is  decreasing  rapidly  due  to  a  decrease  in 
the  regeneration  of  the  first  stage.  As  the  gain 
of  the  first  stage  drops  below  a  certain  value, 
the  noise  contributed  by  the  second  amplifier 
stage    is    on    the    increase,    hence    the    overall 
noise   figure  becomes    higher. 

Chart  I   indicates  the  current   drain  of  the 
converter. 

Chart  I 

Stage  Current   Drain    (ma) 

Current 

Doublers  (Bleeder  I 

ls»  2nd  XI:.  I  Tain]        in- 

RF  RF  Mixer    Osc*      1st*    2nd*   3rd*  drain   eluded* 


Construction 

The  photographs  and  coil  data  should  assist 
in  the  construction  of  the  converter.  A  7  x  5 
inch  brass  stock  1/16  inch  thick  serves  as  a 
mounting  plate  for  the  components.  An  alu- 
minum chassis  7x5x2  inches  serve  as  a 
shielded  enclosure.  Although  silver  plating  the 
brass  is  recommended,  it  is  not  necessary. 
Good  ground  connections  are  necessary  for 
proper  operation. 

Tuning   Procedure 

It  is  first  desirable  to  align  the  harmonic 
generator   stages   to    the    proper    frequencies. 
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*  Not e— 1  Deludes   de    bias   current. 


Driving  power  also  influences  the  current 
flow  to  some  extent. 

The  high  gain  characteristics  of  the  front 
end  results  from  regenerative  amplification 
due  to  the  common -base  operation.  Equivalent 
gain  figures  can  be  had  by  using  slightly 
over  neutralized  common-emitter  stages*  Neu- 
tralization above  400  mc  becomes  difficult.  De- 
spite this,  the  overall  3  db  bandwidth  is  over 
5  mc  with  good  stability.  One  disadvantage 
of  a  common-base  amplifier  is  that  power 
gain  and  bandwidth  varies  considerably  with 
transistors.  Tabulated  below  are  some  gain 
and  bandwidth s  that  were  observed  using  a 
number  of  transistors, 
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The  reason  that  the  noise  figure  readings 
are  given  from  two  types  of  noise  generators 
is  that  the  5722  noise  diode  is  still  used  by- 
some  in  determining  noise  figure.  The  lead 
inductances  of  the  5722  at  this  frequency 
tend  to  produce  a  better  noise  figure  than  the 
stage  really  exhibits.  A  commercial  unit  pro- 
duced by  the  Hewlett  Packard  Company  em- 
ploys a  L1262A  noise  diode  as  its  generator. 
The  readings  using  this  type  of  diode  produce 
a  more  accurate  reading.  The  Hewlett  Pack- 
ard noise  diode  is  guaranteed  accurate  to 
GOO  mc. 

Parts  List 

Cl,    C3,    C5t    CI  1—0.5-5*0    mmfd    Piston    Capacitor 

JFD  VC5 
C4#   C6-- 1.0-9.0   mmfd   Piston   Capacitor  JFD   VC0 
C7 — -7-45  Ceramic  Trimmer 

CB.   C9— 1-18   mmfd    Piston   Capacitor  JFD   VC4-G 
CHI— 0.5-8    mmfd    Piston   Capacitor  JFD    VC1-G 
Xtal — Overtone    Xtal    Petersen    type   Z-9A 

Coil   Data 

U,    L2— Made    tip    from    2%"    x    %"    brass    stock    1/32" 

thick,  silver  plated. 
LS — 14    Turns   #28    Nye  lad    copper   wire    close   wound    nn 
]V      form     t  Cambion    type    LS-6    with    powdered    iron 
core  #2Wjr>:*-0)B 


I A — 1   Turn  #22  tinned  copper  S/16"   inside  diameter. 
L5 — 18    Turns    #28    Nye  lad    copper    wire    close  wound    on 

:sv'      form     (Cambion    type     PLS&-2C4L    with    powdered 

iron    core  #20063-N». 
\J> — 3    Turns    #28    Nyciad    copper    wire    closewound    over 

ground  end  of  prima ry  winding-  La. 
L7— 10    Turns    #20    tinned    copper    V    inside    diameter, 

%f§   limp    <B    A    W    Miniductor  #300»,   Airdux   #416T), 
LK— 3  Turns  #20   tinned  copper  wire   IB  &   W  #3QQS). 
!.'.♦ — 5  Turns  #18   tinned  copper   %"  inside  diameter,    *_' 

length,    tap    1%    Turn    from   ground    end. 


Converting  the  Tube  Tube  Tube,  Watt 
Watt  Watt  Watt  Watt,  Meter  Meter  Meter 
Meter  Meter  Meter  to  the  Tube  Tube 
Tube,  Watt  Watt,  Meter  Meter 

Here  is  a  quick  way  to  get  on  2  with  the 
least  amount  of  effort  and  dough  ray  me. 
It  is  amazingly  simple  and  quick*  First  of  all 
look  up  the  first  "73"  issue  (Oct.  '60)  and  on 
page  32  you  will  find  a  little  6  meter  rig  by 
the  author.  Only  3  modifications  need  be  made 
to  convert  this  rig  to  2  meters.  This  should  be 
an  excellent  project  for  the  Novice  who  would 
like  to  take  a  crack  at  this  VHF  band-  If  the 
instructions  are  followed  carefully  there  should 
be  no  problems  such  as  getting  on  the  right 
frequency. 

The  first  thing  needed  is  a  48  mc  third 
overtone  rock.  For  the  Novice  approximately 
48,5  mc  is  needed  which  will  have  a  final  fre- 
quency of  145.5  mc  well  in  the  Novice  band. 

The  coil  modifications  to  be  made  are  the 
following;  Add  a  3  mmfd  capacitor  to  LI 
parallel  to  the  5  mmfd  to  reduce  the  oscilla- 
tor resonant  frequency.  Take  a  piece  of  #14 
wire  and  wind  4  turns  %  inches  in  diameter. 
Remove  the  6  meter  final  coil  L2  and  install 
the  4  turn  coil  in  series  with  the  plate  of  the 
6CX8(B)  and  the  25  mmfd  variable  capacitor. 
Pad  the  25  mmfd  capacitor  with  a  30  mmfd. 
Make  a  IV2  turn  antenna  coupler  coil  from 
a  piece  of  solid  hookup  wire  %  inches  in 
diameter.    Place  the  antenna  coupler  coil   L3 


between  turn  1  and  2  from  the  plate  end  of 
the  final  coil.  Solder  the  2  ph  RFC  choke  1 
turn  from  the  capacitor  end, 

Now  the  power  can  be  turned  on  and  tune'er 
up.  The  tuning  procedures  are  the  same  as 
with  the  6  meter  rig. 

Since  the  frequency  is  tripled  in  the  final 
it  is  not  the  most  efficient  2  meter  rig,  but 
you  can  have  a  lot  of  fun  getting  on  the  air. 
It's  fine  for  local  rag  chewing.  Better  results 
can  be  expected  if  a  shield  is  used  between 
the  oscillator  and  final.  .  .  ,  K8NIC/5 
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Squawk  Box 


Transistorized 
Loudspeaker 

(Ac+ua 
Size) 


Jim   Kyle,  K5JKX/6 


A  surprising  amount  of  excellent  equipment, 
much  of  it  virtually  ready  to  use,  is  still 
available  in  surplus  throughout  the  country. 
For  VHF  and /or  mobile  use,  especially,  sur- 
plus stocks  still  prove  a  gold  mine. 

And  since  conversion  of  the  standard  auto 
voltage  from  six  to  12  volts ,  the  same  as  the 
long-established  military  standard,  many  items 
require  no  conversion  before  installation.  No 
conversion,  that  is,  except  to  provide  for  loud- 
speaker operation.  .  .  * 

Almost  every  military  use  for  the  equipment 
required  headphone  output;  virtually  none  of 
the  mobile-adaptable  gear  now  to  be  had  was 
originally  equipped  to  drive  a  speaker.  But 
phones  are  inconvenient,  to  say  the  least,  in 
the  amateur  mobile  service, 

The  simple  way  out  of  this  problem  is  not 
to  convert  the  equipment  at  all,  but  to  add  an 
outboard  power  amplifier.  Since  the  transistor 
works  excellently  at  12  volts,  its  use  is  a 
natural.  But  this  is  not  just  another  article 


on  how  to  build  a  transistor  audio  power  am* 
plifier — it  introduces  a  completely  different 
type  of  audio  output  circuit,  which  can  only 
operate  with  transistors-  In  addition  to  the 
four  transistors,  though,  you  need  only  two 
resistors,  one  transformer  (for  input,  not 
output!),  and  the  speaker  itself.  A  power  am- 
plifier can  hardly  be  simpler  than  that. 

This  amplifier  operates  on  the  bridge  prin- 
ciple, thereby  eliminating  any  dc  from  the 
loudspeaker  while  still  doing  away  with  the 
output  transformer.  A  simplified  schematic 
is  shown  in  Fig.  1,  with  the  transistors  repre- 
sented by  variable  resistors.  Assume  that  the 
setting  of  each  resistor  is  accomplished  au- 
tomatically by  the  input  signal  as  shown  by 
dotted  lines:  a  positive-going  input  increases 
the  resistance  while  a  negative-going  input  re- 
duces resistance. 

If,  at  the  beginning,  all  resistors  are  set  to 
the  same  value,  the  bridge  will  be  perfectly 
balanced  and  no  current  will  flow  through  the 
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FIG*  I,  Basic  bridge  amplifier,  simplified 
schematic  diagram.  See  text  for  details  of 
operation. 

voice  coil* 

However,  if  the  voltage  at  input  A  goes 
negative  while  that  at  point  B  goes  positive 
(both  voltages  referred  to  ground  potential), 
then  Ql  will  decrease  in  resistance  while  Q2's 
resistance  increases.  Forget  Q8  and  Q4  for  a 
moment — even  without  them  the  bridge  is  no 
longer  balanced.  This  makes  the  voltage  at 
point  C  less  negative  (or  more  positive)  than 
it  was  at  balance,  while  the  voltage  at  point  D 
goes  more  negative  than  before. 

Now  look  at  Q3  and  Q4.  They  derive  their 
resistance-control  inputs  from  points  D  and 
C,  respectively.  As  point  C  goes  more  positive, 
the  resistance  of  Q4  increases.  At  the  same 
time,  with  point  D  going  negative,  Q3Js  re- 
sistance drops. 

This  action  pushes  the  bridge  even  farther 
out  of  balance,  with  resistance  of  both  Ql  and 
Q3  lowered  and  Q2  and  Q4  increased.  Current 
flows  from  point  D  to  point  C,  through  the 
voice  coil, 

The  action  just  described  takes  place  on  each 
cycle  of  audio  frequency  power,  and  the  same 
action  with  reversed  polarity  occurs  on  the 
other  half-cycles.  As  a  result,  the  current 
through  the  voice  coil  is  that  of  the  af  wave- 
form applied  to  the  input  terminals. 

During  this  action,  each  transistor  is  acting 
more  like  the  automatically-variable  resistor 
we  have  assumed  for  explanation  than  it  is 
acting  like  an  amplifier.  Its  resistance  will 
vary  from  approximately  half  an  ohm  as  mini- 
mum to  a  maximum  of  several  thousand  ohms. 

This  means  that  current  flow  through  the 
voice  coil  is  limited,  not  by  the  transistors,  but 
by  the  impedance  of  the  voice  coil  itself.  To 
be  more  exact,  this  circuit  is  capable  of  pro- 
ducing approximately  18  watts  in  an  8-ohm 
speaker,  or  36  watts  in  a  4-ohm  unit,  provided 
only  that  the  transistors  are  capable  of  han- 
dling that  variety  of  power. 

The  unit  shown  in  schematic  form  in  Fig. 


2  isn't  that  powerful,  It  was  built  for  the  ex- 
press purpose  of  bringing  output  from  a  BC- 
1306  up  to  speaker  level  for  mobile  use.  Its 
power  is  approximately  half  a  watt,  using 
type  2N107  transistors. 

To  protect  the  transistors  from  overload,  the 
input  was  deliberately  mismatched.  Since  the 
case  containing  the  speaker  and  amplifier  was 
also  to  serve  as  the  control  unit  for  the  BC- 
1306,  the  500-ohm  gain  control,  microphone 
jack,  and  switch  (visible  in  the  photos)  were 
added,  A  six*wire  cable  connects  the  squaw- 
box  to  the  trunk-mounted  1306. 

Construction  of  the  unit  is  simplicity  itself. 
The  transformer,  transistors,  and  resistors 
are  first  mounted  on  the  cardboard  chassis 
and  all  interconnections  are  made.  Power,  in- 
put, and  output  leads  are  brought  out  with 
stranded  hookup  wire,  and  the  chassis  card  is 
then  attached  to  the  back  of  the  speaker  with 
two  8-32  screws.  Input  leads  are  connected  to 
the  gain  control,  output  leads  to  the  speaker 
voice  coil,  and  the  proper  power  lead  (depend- 
ing on  polarity  of  your  car's  ignition  system) 
is  run  to  the  power  switch.  The  other  power 
lead  is  grounded. 

To  use  the  unit  in  a  non-mobile  application, 
just  add  a  small  battery  (anything  up  to  30 
volts  is  fine;  the  transistors  are  effectively  in 
series,  so  maximum-voltage  ratings  won't  be 
exceeded)  and  you're  in  business. 

To  adapt  this  gadget  to  higher-powered  use, 
simply  match  the  input  impedances  of  the  first 
two  transistors  (Ql  and  Q2)  for  maximum 
power  transfer,  and  supply  enough  driving  sig- 
nal to  push  them  to  saturation.  Presto,  power! 
Values  of  the  two  resistors  might  be  trimmed 
in  either  direction  for  maximum  power  out- 
put, also — it  didn't  prove  necessary  here.        73 


FIG.  2,  Schematic  diagram,  QI-Q2-Q3-Q4 
should  be  PNP  transistors  of  the  same  type 
,  .  .  such  as  2Nt07  or  CK722,  T 1  -Input  or  inter- 
stage transistor  transformer,  A  Stan  cor  TA-32 
with  primary  and  secondary  reversed  and  only 
half  of  the  original  secondary  connected  was 
used  in  the  prototype  for  deliberate  mismatch 
to    protect  the  transistors  from  overload. 
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a  technical  discussion  of  receiver  front  ends 


Up  Front 


— 


Staff 


<<  Vf  ou  can*t  work  'em  if  you  can't  hear  'em," 

I  is  one  of  the  oldest  maxims  in  ham  radio. 
Since  virtually  no  one  is  certain  that  his  re- 
ceiver possesses  ultimate  sensitivity,  everyone 
wants  to  improve  that  department  of  his 
shack's  equipment. 

Fortunately,  sensitivity  of  most  receivers 
can  be  improved — and  it  doesn't  cost  a  fortune, 
either.  Tube  designs  developed  during  the  past 
10  years  far  exceed  the  wildest  dreams  of  pre- 
1950  receiver  designers,  and  as  a  result,  im- 
proved receiver  sensitivity  is  simple  for  older 
sets.  Although  newer  rigs  make  use  of  the  new 
tubes  already,  there  are  gimmicks  for  them 
too. 

In  modifying  an  existing  receiver  for  greater 
sensitivity,  you  have  a  choice  of  three  courses: 
substituting  of  hotter  tubes,  changing  cir- 
cuitry, or  using  plug-in  adapters.  The  choice 
is  up  to  you,  but  to  make  it  intelligently  you 
need  full  information  about  all  results  to  be 
expected,  both  good  and  bad*  That's  the  pur- 
pose of  this  article.  In  addition  to  a  survey 
of  the  design  factors  you  will  encounter,  you'll 
find  a  selection  of  circuits.  At  least  one  of  them 
should,  with  only  minor  modifications  as  dic- 
tated by  your  requirements,  prove  suitable  for 
your  own  receiver. 

While  there  are  several  points  in  a  receiver 
at  which  changes  can  provide  greater  gain, 
the  "front  end"  (rf  stages  and  mixer  consid- 
ered as  a  unit)  controls  the  set's  sensitivity. 
Any  gain  which  follows  the  front  end  will 
amplify  only  receiver  noise,  and  will  be  of  no 
practical  use  in  hearing  those  weak  signals* 
The  gain  will  make  strong  signals  stronger, 
to  be  sure,  but  the  weak  ones  can  be  captured 
only  by  improving  matters  up  front.  Since  this 
is  the  case,  let's  look  at  the  first  rf  stage  for 
a  start. 

An  rf  stage,  to  the  set  designer,  has  three 
major  functions.  Providing  sensitivity  for  the 
set  is  only  one  of  the  three.  The  other  two  are 
to  isolate  the  local  oscillator  from  the  antenna 
and  thus  prevent  radiation,  and  to  eliminate  or 
minimize  image  response.  Frequently,  com- 
mercial designs  are  based  on  isolation  or  se- 
lectivity rather  than  on  sensitivity — and  so 
can  stand  improvement  in  the  matters  of  noise 
and  gain. 


Much  has  been  written  on  the  subject  of 
noise  in  rf  amplifiers,  and  many  persons  are 
now  convinced  that  all  rf  amplifiers  should  use 
only  triode  tubes  to  achieve  low-noise  results. 
Don't  you  believe  it,  ,  ,  . 

While  triodes,  with  their  fewer  elements,  do 
show  lower  noise  than  their  pentode  counter- 
parts, the  difference  becomes  significant  only 
at  VHF  frequencies  and  above.  Even  at  50  mc, 
a  well-designed  pentode  amplifier  will  reach 
below  the  level  of  antenna  noise — and  when 
you've  gone  that  far,  you're  at  the  end  of  the 
line.  No  amount  of  improvement  of  your  set 
can  reduce  antenna  noise. 

At  this  point,  before  reading  much  more, 
you  can  perform  a  simple  test  to  determine 
whether  your  receiver  is  already  at  the  limit 
of  usable  sensitivity-  If  it  is,  concentrate  on 
the  antenna — work  on  the  receiver  front  end 
under  these  conditions  is  only  wasted  effort. 

The  test  is  this:  Turn  on  the  receiver  and 
adjust  all  gain  controls  to  the  wide-open  posi- 
tion. After  the  rig  warms  up,  disconnect  the 
antenna.  Substitute  a  ^-watt  carbon  resistor 
with  the  same  resistance  as  the  antenna,  at 
the  receiver  ANT  terminals  (use  either  51 
ohms,  75  ohms,  or  330  ohms).  Reduce  rf  gain 
until  noise  hiss  from  the  speaker  is  barely 
audible-  Disconnect  the  resistor  and  reconnect 
the  antenna.  If  noise  output  increases,  you're 
already  able  to  receive  antenna  noise.  If  no  in- 
crease results,  your  receiver  can  stand  im- 
provement. The  test,  incidentally,  should  be 
performed  at  your  receiver's  highest  operating 
frequency  since  noise  level  from  the  antenna 
decreases  with  frequency. 

If  you're  still  with  us,  the  next  step  is  to 
decide  whether  you  want  to  (a)  use  newer 
tubes  (b)  change  the  rf -stage  circuits,  or  (c) 
use  a  plug-in  gadget. 

Use  of  a  later-model  tube  which  can  be  sim- 
ply plugged  into  the  set  is  always  tempting — 
but  this  way  lies  disaster-  Tubes  vary  in  many 
factors  besides  that  of  gain;  input  and  output 
capacity  may  be  so  far  off  that  the  set  can't 
be  aligned,  the  grid  cutoff  characteristic  may 
prevent  proper  AVC  action,  the  hotter  tube 
may  cross-modulate  all  signals.  .  .  .  The  list 
is  long  and  the  pitfalls  many.  However,  with 
proper  care,  excellent  results  are  possible. 
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Circuit  changes*  similarly,  can  create  many 
problems.  Lead  dress  is  critical  above  25  mc. 
Circuits  which  are  excellent  at  30  mc  give  up 
and  die  at  3,5.  The  set  may  fail  to  track  after 
modification-  In  other  words,  this  too  takes 
some  prior  planning. 

Plug-in  gadgets  combine  the  advantages — 
and  thus  share  the  disadvantages — of  both  the 
other  types  of  changes.  In  addition,  they  have 
peculiarities  all  their  own-  The  worst  is  their 
tendency  to  oscillate,  caused  by  necessarily 
long  grounded  leads.  This  can  be  cured  by  an 
external  grounding  strap — but  it's  an  awk- 
ward device  at  best. 

One  aid  to  making  your  choice  is  to  list 
everything  you  hope  to  achieve.  If  sensitivity 
i  greater  gain  and/or  less  set  noise)  is  the  only 
goal,  a  simple  tube  switch  with  minor  circuit 
changes  will  usually  achieve  it.  On  the  other 
hand,  if  you  need  greatly  improved  sensitivity, 
better  image  rejection,  and  increased  oscil- 
lator isolation  your  only  hope  is  to  change  the 
complete  circuit.  In-between  results  may  be  ob- 
tained in  any  of  the  three  possible  ways. 

Naturally,  if  you're  switching  from  pentodes 
to  triodes  or  vice  versa  you'll  have  to  make 
circuit  changes.  Therefore,  one  of  the  early  de- 
cisions leading  to  the  big  choice  is  that  of 
which  tube  type  to  use. 

To  start  with,  all  discussion  of  triodes  vs. 
pentodes  is  based  on  the  idea  that  only  the 
best  of  each  type  are  being  compared.  It's 
only  logical  that  a  fair  triode  will  outperform 
a  poor  pentode,  and  than  an  excellent  pentode 
will  run  rings  around  either. 

But  when  you  compare  the  best  of  each 
breed,  you'll  find  that  triodes  are  characterized 
by  extremely  low  noise,  moderate  gain,  and 
severe  instability  when  used  in  conventional 
circuitry.  Pentodes,  on  the  other  hand,  have 
excellent  gain  and  good  stability,  but  show 
higher  noise  than  their  three-element  cousins. 
For  operation  at  50  mc  and  below,  the  nod 
goes   to    pentodes   when   considering   only   the 
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Fig.  I.  Typical  circuit  of  receiver  first-rf  stage, 
Tube  may  be  almost  any  remote-cutoff  pentode. 
Screen  returns  to  low-voltage  line  established 
from   receiver   power  supply. 


Fig.  2.  Adding  a  high-valued  resistor  from 
screen  to  plate  supply  In  the  circuit  of  Fig.  1 
results  in  the  tube's  gaining  semi-remo+e-cutoff 
characteristics.  No  other  changes  are  necessary. 


best  of  each  type. 

In  practice,  quality  is  usually  expensive.  As 
a  result,  triodes  hold  a  slight  edge  in  the  20- 
50  mc  frequency  range,  since  the  popular  cas- 
code  circuit  gives  them  both  the  pentode's 
advantages  and  retains  their  low-noise  char- 
acteristic—all at  a  moderate  price. 

In  addition,  any  rf  stage  can  be  converted 
to  a  cascode  by  means  of  a  plug-in  adapter 
(see  the  references)   at  low  cost. 

For  use  below  20  mc  almost  any  recent- 
model  pentode  gives  good  results.  Even  the 
ancient  6SK7  series  performs  well  at  these 
frequencies,  but  it  can  be  improved.  In  this 
range,  tube  substitution  is  the  best  policy. 

To  substitute  tubes,  start  by  obtaining  a 
good  tube  handbook.  The  best  are  the  RCA 
Tube  Handbook  HB-3,  in  five  volumes  and 
priced  at  $17*50,  and  the  GE  Electronic  Tube 
Manual,  also  in  five  volumes  and  similarly 
priced.  These  books  list  all  characteristics  of 
all  tubes  produced  by  these  firms,  rather  than 
the  abbreviated  listing  of  popular  tubes  found 
in  the  smaller  manuals,  and  are  highly  rec- 
ommended. However,  information  in  the  $1- 
range  tube  manuals  is  accurate  and  can  be 
used. 

With  handbook  in  hand,  first  look  up  char- 
acteristics of  the  tube  now  used  in  vour  re- 
ceiver.  Write  them  down.  Be  sure  to  check 
input  and  output  capacities,  operating  bias 
range,  electrode  voltages,  and  transcend uct- 
ance. 

Then,  start  through  the  handbook  looking 
for  tubes  which  match  yours  in  all  charac- 
teristics except  transcend uctance,  which  must 
be  greater.  The  best  areas  to  search  first  are 
the  6BA-  through  6ES-  type  prefixes,  since 
those  are  the  newest  types. 

When  you  have  several  candidates,  cheek 
to  see  that  basing  arrangements  are  compat- 
ible. It's  easy  to  change  socket  connections, 
but  not  so  easy  to  change  the   socket  itself- 
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Fig,  3,  The  simplest  triode  amplifier  circuit  is 
the  grounded-grid  arrangement,  shown  here.  Its 
major  disadvantage  is  low  gain,  requiring  at 
least  two  stages  of  rf  amplification. 


Finally,  look  at  the  characteristic  curves  for 
both  the  existing  tube  and  your  replacement 
candidates.  If  the  general  shape  is  the  same, 
the  candidates  will  probably  perform  satis- 
factorily. 

When  all  this  preliminary  paperwork  is  com- 
plete, the  only  thing  left  to  do  is  to  try  the 
tubes  and  see  what  happens.  Plug  in  the  re- 
placement tube  (making  wiring  changes  if 
necessary)  and  try  it.  Check  carefully  for 
proper  AVC  action  as  well  as  improved  sensi- 
tivity, and  test  for  cross-modulation  by  tuning 
to  weak  signals  near  strong  ones.  If  the  strong 
signal  rides  in  on  the  weak  one,  you  have 
cross-modulation  which  must  be  corrected  by 
changing  to  another  type  of  tube. 

One  of  the  biggest  compromises  you  must 
make  when  choosing  front-end  tubes  is  that 
between  maximum  gain  and  minimum  cross- 
modulation.  Remote-cutoff  tubes  are  usually 
better  when  avoiding  icross-modulation,  but 
maximum  gain  is  achieved  only  with  sharp- 
cutoff  tubes.  Fortunately,  it's  usually  possible 
to  reach  the  antenna-noise  level  with  good  re- 
mote-cutoff tubes. 

Tube  substitutions  usually  take  care  of  any 
problems  below  20  mc.  At  higher  frequencies 
the  choice  is  between  the  use  of  plug- in  adapt- 
ers and  changing  the  circuitry.  Since  plug-in 
adapters  share  many  of  the  features  of  circuit 
changes,  let's  examine  circuitry  first. 

The  basic  circuit  used  for  the  first  rf  am- 
plifier in  most  receivers  is  shown  in  Fig,  1. 
Component  values  shown  are  only  typical — 
exact  values,  naturally,  will  vary  from  set  to 
set  depending  on  the  tube  and  the  designer's 
whim.  All  bandswitching  circuitry  has  been 
omitted  for  simplicity* 

This  circuit  has  no  inherent  noise  properties, 
but  the  tubes  most  adaptable  to  use  in  it  are 
not  the  most  sensitive  rf  amplifiers  available. 
As  mentioned  earlier,  sensitivity  and  freedom 
from  cross-modulation  seldom  go  hand  in  hand. 
And  in  the  circuit  of  Fig.  1,  freedom  from 
cross-modulation  requires  remote-cutoff  tubes. 

The  simple  change  shown  in  Fig.  2  will  make 


any  sharp-cutoff  tube  act  like  a  semi-remote* 
cutoff  design,  for  reasons  too  complicated  to 
go  into  in  detail  here.  Component  values  in 
this  diagram,  also,  are  typical — with  the  ex- 
ception of  the  screen  resistor,  R3,  which  is  ap- 
plicable to  any  tube. 

With  this  change,  you  can  safely  use  such 
tubes  as  the  6BC5,  6BC6,  and  6DK6,  all  of 
which  give  higher  gain  than  most  remote-cut- 
off tubes. 

If  you  decide  to  switch  to  triodes  for  then 
lower-noise  properties,  you  can  take  your  pick 
of  a  number  of  circuits.  As  mentioned  before, 
there  is  little  advantage  in  triodes  below  about 
60  mc,  but  in  a  few  cases  they  work  better 
than  pentodes. 

One  of  the  simplest  triode  circuits  is  the 
grounded-grid  amplifier,  shown  in  Fig,  3.  Use 
of  this  circuit  requires  that  two  stages  be 
employed,  and  overall  gain  will  undoubtedly 
be  lower  than  with  the  older  pentode.  Noise, 
however,  will  drop  more  than  signal  strength, 
which  means  that  a  hotter  tube  can  be  used 
in  the  if  strip  to  bring  back  all  the  lost  gain 
with  lower  front-end  noise. 

The  two  stages  required  by  most  triode  cir- 
cuits can  be  combined  in  the  same  space  oc- 
cupied by  a  single  pentode.  One  way  of  doing 
this  is  by  using  the  cathode-coupled  amplifier f 
Fig.  4.  Signal  strength,  again,  will  show  a 
slight  drop  compared  to  the  replaced  pentode 
— but  noise  will  be  much  lower. 

The  only  triode  amplifier  circuit  capable  of 
competing  at  equal  status  with  pentodes  in 
the  "stage  gain"  department  is  the  cascode, 
shown  in  Fig,  5.  Gain  is  equal  to  or  greater 
than  that  of  most  pentode  stages,  while  noise 
level  is  even  lower  than  that  produced  by  most 
other  triode  circuits.  Since  complete  analyses 
of   the    circuit    have    recently    been    published 


Pig,  4.  This  cathode-coupled  amplifier  can  be 
substituted  for  standard  pentodes  in  any  re- 
ceiver, THe  only  part  added  to  the  receiver  will 
be  the  rf  choke  in  the  cathode  lead. 

elsewhere  (see  bibliography),  it  won't  be  gone 
into  in  detail  here. 

Any  of  these  circuits  can  be  constructed  on 
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Fig.   5.  This   cascode    circuit   Is   the   only   tnode 
rf  amplifier  which    beats   pentodes   in  their  own 

field.   It  can    be    built  in    with    addition   of   only 
four  components. 


a  small  plate  of  copper  or  tin-can  stock  using 
Vector  turret  sockets,  and  substituted  for  the 
old  octal  socket  in  the  set.  Naturally,  the  re- 
ceiver must  be  realigned  after  any  such 
change,    - 

These  circuits  (except  the  grounded-grid) 
are  also  adaptable  to  being  constructed  in  the 
form  of  plug-in  units  which  simply  substitute 
for  the  existing  rf  tube.  Complete  units  of  this 
nature  are  the  S-9er,  the  Improved  S-9er, 
and  the  S-9er  Mark  II  (see  bibliography 
again).  The  pentode  circuit  change  can  also 
be  incorporated  into  a  plug-in  adapter. 

With  noise  in  the  first  rf  stage  minimized, 
it's  time  to  check  elsewhere  in  your  efforts  to 
attain  the  ultimate  in  sensitiv  Frequently, 
the  mixer  stage  of  a  receiver  makes  a  sub- 
stantial noise  contribution  and  masks  weak 
signals-  This  is  especially  true  if  the  first  rf 
stage  is  not  doing  its  job  properly,  but  by  now 
that  portion  of  your  set  should  be  at  peak  per- 
formance. 

The  difference  between  a  quiet  and  a  noisy 
mixer  is  largely  a  matter  of  tube  choice.  Mixer 
tubes  designed  especially  for  low-noise  service 
include  the  6BA7  and  the  6SB7-Y  (now  almost 
obsolete.)  The  6U8  is  a  good  one  also  but  usu- 
ally requires  circuit  changes. 

If  you  don't  mind  extensive  surgery  inside 
the  set,  substitution  of  a  6AC7  operated  as  a 
pentode  mixer  as  shown  in  Fig.  6  will  yield  ex- 
ceptionally low-noise  mixing  action.  However, 
you  may  experience  a  bit  of  difficulty  in  rea- 
ligning the  set  after  this  change  due  to  the 
drastically  different  circuit  and  resulting 
change  in  circuit  capacities. 

Once  the  proper  tube  type  is  substituted,  a 
few  changes  in  circuit  constant  may  increase 
mixing  sensitivity.  Lowest  noise  and  greatest 
freedom  from  cross-modulation  are  obtained 
with  a  non-grid-leak-biased  mixer.  However, 
such  mixers  are  also  the  most  sensitive  to  vari- 
ations in  oscillator  output  and  so  are  usually 
avoided  by  set  designers. 

Bias  values  for  the  mixer  tube  of  your  choice 


can  be  obtained  from  the  tube-handbook  charts. 
Either  fixed  grid  bias  obtained  from  the  power 
supply  or  from  a  mercury  cell,  or  cathode  bias 
developed  across  a  resistor  of  the  proper  size 
(as  shown  in  Figures  6  and  7),  can  be  used 
instead  of  the  original  grid-leak  biasing.  The 
grid  resistor  can  then  be  reduced  in  value,  or 
left  unchanged. 

With  any  biasing  arrangement  other  than 
the  grid-leak  circuit,  mixer  performance  is 
extremely  dependent  upon  proper  oscillator 
injection  voltage.  Oscillator  output  must  be  ad- 
justed while  listening  to  received  signals,  for 
best  results.  At  the  right  point,  you  will  notice 
low  noise,  good  gain,  and  little  distortion. 
Excessive  oscillator  output  will  result  in  re- 
duced gain  and  increased  noise,  while  too  little 
output  gives  relatively  noise-free  results  but 
little  mixing  gain, 

A  circuit  for  use  of  the  GU8  is  shown  in  Fig. 
7.  Note  that  no  coupling  between  oscillator 
and  mixer  is  indicated.  All  necessary  coupling 
is  provided  by  the  proximity  of  the  tube  sec- 
tions within  the  envelope.  This  circuit,  adapted 
from  the  International  Crystal  Mfg.  Co.  model 


Fig.  6.  The  6AC7  mixer  circuit  shown  here  gives 
lowest  mixer-stage  noise  output  of  any  fre- 
quency converters  tested,  according  to  research 
reports*  Its  major  disadvantage  is  the  extensive 
set  surgery   required  for  installation. 

FCV-2  converter,  provides  exceptional  results 
when  preceded  by  one  stage  of  rf  amplifica- 
tion* even  at  144  inc.  * 

With  both  the  rf  stage  and  the  mixer  cleaned 
up,  there's  little  more  to  do  in  your  search  for 
sensitivity.  It's  a  good  idea,  however,  to  check 
AVC  action  after  all  modifications  have  been 
made.  Tube  and  circuit  changes  sometimes  up- 
set normal  functioning  of  this  important  circuit, 
since  action  of  the  front  end  at  low  bias  vol- 
tages may  be  vastly  different  from  its  action 
near  tube  cutoff. 

To  check  AVC,  tune  across  the  broadcast 
band  if  your  receiver  has  one.  Lacking  that, 
listen  to  the  kilowatt  down  the  block-  Examine 
the  signal  carefully  to  see  if  you  can  detect 
distortion,  splatter,  or  other  objectionable  fea- 
tures   (the  broadcast  station  is  recommended 
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for  this  test,  since  the  characteristics  of  its 
signals  are  more  closely  controlled.)  If  you 
spot  trouble,  repeat  the  test  on  a  weak  signal. 

If  trouble  is  apparent  only  on  strong  sig- 
nals, the  AVC  circuit  probably  is  at  fault. 
Most  usual  cause  of  this  difficulty  is  indis- 
criminate tube  substitution  without  regard  for 
cutcff  characteristics;  a  tube  which  goes  dead 
at  10  volts  bias  can't  give  good  results  when 
used  on  an  AVC  line  developing  20  volts. 

Double-check  the  cutoff  curves  and  values 
for  both  the  old  and  the  new  tubes.  If  there's 
much  difference,  rig  voltage  dividers  using  the 
AVC  resistors  (Rl,  Fig.  1)  as  the  upper  leg 
of  the  divider  to  cut  AVC  voltage  down  to 
size.  This  usually  cures  the  problem. 

After  finishing  this  test  and  any  necessary 
rework,  go  back  and  repeat  the  sensitivity 
test.  You  should,  now,  have  no  difficulty  in 
reaching  the  antenna-noise  level.  Tune  across 
10,  15,  or  20,  and  note  the  difference.  Your 
receiver  now  has  what  it  takes,  where  it  counts 
— up  front! 
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Don't  Bug  Me,  Dad 


Ken  Johnson,  W6HKE 


&& 


THE  ONLY  good  bug  is  a  dead  bug/'  says  one 


of  the  TV  commercials,  A  little  listening 
on  the  CW  bands  may  convince  us  that  this 
rule  should  be  applied  to  ham  radio  too.  Not 
so.  Despite  all  of  the  horrible  examples  we 
hear  on  the  air  it  is  true  that  any  operator 
can  master  these  slippery  customers.  If  you 
get  the  bug  to  use  a  bug  get  the  bugs  out  of 
the  hue:  before  you  bug  people. 

The  first  consideration,  of  course,  is  what! 
kind  of  bug  to  buy.  There  are  several  fine 
models  on  the  market  which  boils  the  situa- 
tion down  to  your  own  personal  preference  in 
styling,  size  and  weight.  Weight  is  an  im- 
portant factor  since  there  is  nothing  more 
annoying  than  to  have  the  bug  go  jumping 
around  on  your  operating  table  from  the  force 
of  your  fist*  You  can  always  screw  it  down  to 
the  desk  top,  but  a  properly  weighted  base 
will  result  in  one  less  hole  in  your  expensive 
ham   shack   furniture. 

We'll  gloss  over  the  dubious  financial 
strategems  you  may  have  to  employ  to  promote 
yourself  to  bug  ownership  and  skip  ahead  Wjfr 


the  message.  Now  that  one  of  these  desirable1 
little  doohinkies  graces  your  operating  table 
Lire  you  ready  to  step  up  and  master  it? 

You  can  answer  this  question  only  after  an- 
swering a  couple  of  others.  First,  can  you 
handle  a  straight  key  satisfactorily  at  twenty 
jwords  per  minute?  Second,  can  you  make  solid 
L'opy  at  least  the  same  speed  or  better?  If  the 
unswer  is  yes  to  these  two  latter  questions,  it 
will  be  yes  to  the  first  one,  You  are  now  ready 
to  take  the  sacred  oath  and  vow  of  all  good 
;bug  twiddlers.  Repeat  after  me. 

**If  Sam  Lieberknocker,*  do  take  this  oath 
and  vow  that  I  forever  more  will  keep  this 
little  monster  under  control  at  all  times  and 
never  exceed  the  speed  limit  set  by  my  own 
capabilities.  This,  I  swear  to  on  a  stack  of 
ITVI  complaints," 

Now  that  this  impressive  ceremony  is  over 
land  we  have  dried  the  tears  of  emotion  from 

*In  case  your  name  docs  not  happen  to  be  Sam  Lieber- 
[knocker  it  is  permisnable  U*  make  a   reasonably  accurate 
substitution    as    long    as    you    do    not    make    any    other 
.modifications,    however    slight,    of    this    ritual. 
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We  Buy  -  Sell  and  Trade 


TEST   EQUIPMENT 


(RECONDITIONED) 

SIGNAL      GENERATOR,      TRIPLET?      3433,      AM-FM., 
100    k,c,-120    m.c 

SCOPE,   Dumont   208,   5   inch    .  .  . 

SIGNAL    GENERATOR,    Ferrh    18B,    18-155    m.c 

SCOPE,     Navy     RCA,3    inch     

FREQ.    METER,     LM.,    Navy    type    of     B.C    221     with 
original    Cafib.    book    &    modulation     

FREQ.    METER,    Same    as    above    less   Calib.    book 

SCOPE,     Tektronix     511 -A     .       .  . 

SIGNAL    GENERATOR,    Eico    322,     150    k.c-102    m.c. 

SCOPE,    Heath    5    inch 

SIGNAL    GENERATOR,    Navy-Triumph    131,    100    k.c- 

96    m,c \ . 

SCOPE,    Dumont   224,   3    inch    . 

SIGNAL  GENERATOR,   Clough-Brengje   OCA,   100  kc 

30    m  c.     ? 

TITR1METER,   by    Fisher    ...... 

FREQ,    METER,    TS-127/U,    375-725    m.c 

BOLOMETER,    Hewlett-Packard    415  A    

S(G.  GEN.,   1  208,  FMf   1.9-4.5  m.c  &    19-45  m.c.    ... 

FREQ.   METER,    B.C.   338- A,    100-155    m.c    .,. 

SIGNAL    GENERATOR,    Kay    Megosweep 

WAVEMETER-OSC,    OAP,     150-230    m.c 

SIG.    GEN.,    RCA   710-A,    370-445    m.c,    450-500    m.c. 

B.  F.   OSC,  RCA   154,  30  15,000  cy , 

SIGNAL  GENERATOR,  LAD,  2700  2900  m.c 

RCA    CH ANALYST,    $45.00,         VHF    Converter    1.6-80 

m.c , -, 

G.    R.    305  A,    Standard    Sig,    Gen.,     16    k.c. -50    m.c. 

G.    R.    916-A,    Radio    Frequency    Bridge     , 

SIG,    GEN.,    Measurements    Corp.     Mod.    75,    50-400 
m.c. ,        ,  .  . 


%   69.00 

59  00 
49.00 
29.00 

49.00 
25.00 
395.00 
22.00 
35.00 

24,00 
49.00 

22  00 
39  00 
45.00 
75.00 
45.00 
45.00 
69.00 
39.00 
50.00 
29.00 
50.00 

25.00 
250.00 
175.00 

1 50.00 


RECEIVERS 

(RECONDITIONED) 


COLLINS  75A1    

N.C.-98     

e  v  _9ft 

N.C.-120,  .55-30 

IDC      .,.«.*.....■• 

S-53-A    incl.    6    mtr. 


HQ-129-X     $125,00 

N.C-125     .  115.00 

N.C-109     135  00 

SX71    , . .  139.00 

1- 3fl-F  *^Q  flfl 

HAMMARLUND   SUPER   PRO   with    110  v.   AX.   supply 

S-27,   AM-FM,    27-145    m.c,    110   v 

450  m.c,   FM,   RCA  CRLM A,   new 

GONSET  COMMUNICATOR   III,   6   mtr 

GONSET  G-33,   .5-34  m.c,  new    ..._..,....,,,,._.. 

ft.  C.  344-D,   150-1500  k.c,  110  v, 

RAQ-2,  .3-17  m.c,  110  v ,',,»", 

RBM,   2-20   m.c    110   v 

APR_4    38-1000   m.c. 

GONSET  MOBILE  CONVERTER,"  10-20 -75  mtr/!  !**"! 

RME,  MC-53   MOBILE   CONVERTER,    2-6-10   mtr 

GONSET    MOBILE    CONVERTER,    3-30    m.c 

SONAR  MOBILE  RECEIVER,  10-20-75  mtr .  V. 

GONSET  MOBILE  CONVERTER,  6  mtr 

GONSET  MOBILE   CONV.,   1.6-4  m.c.   &   3.6-6  m.c. 
CENTRAL    ELECTRONICS    DQ,    Q    multiplier 
DRAKE    Q'X'er,   Q   multiplier 


#  a  .  . .  . 


.  . » •  *  # 


•    .    9    *     *    *     r 


220.00 
85.00 
95.00 

65.00 
58.00 

11000 
75.00 
40.00 

189  00 
85.00 
49.00 
39.00 
49,00 

125.00 
24  00 
29.00 
24.00 
29.00 
24.00 
24.00 
24.00 
19.00 


TRANSMITTERS 

(RECONDITIONED) 

LAKESHORE   Phasemaster   II   with   VFO    

JOHNSON   Viking   Challenger    


WRL   Globe    Chief 

HEATH    CO.    DX-100    . 

SONAR   CFC,   Exciter- VFO,   80-40 


mtr. 


.  • .  *  .  ■ 


$225.00 

99.00 

49.00 

160.00 

25.00 


HEATH    CO.    DX-35 .  . 

GLOBE  Champion  Model  350 

ELDICO  TR-75  TV,   50   watt    . 

ELDICO   MT-2,    2   mtr.    22    w.,    fixed    or   mobile 

HEATH    CO,    DX-40,    60-75    watt    .  . 

HEATH    SB-10,   SSB   adapter . 

1    Mfd.   5000  v.  oil  cond.    , .  .  .  * .  —  ....... 

0.4  Mfd.  4000  v.  D.C.,   1350  v.  A.C. ( 

Vacuum    Variable    Cond.,    30-300    mmf.    ...... 


45.00 

345.00 

29.00 

35.00 

58.00 

75.00 

2.00 

4.95 

29.00 


POWER  SUPPLIES 


500  v.  D.C.^280  ma.,  310  v.  D.C-180  mo.,  22  v.   Bias 

12   v,   D.C. — 2   amp.,   new 

630  v.    D.C. — 230  ma.,   new    ..,».,,., 

900  v.  D.C— 300  ma »  *  *  ......... 

Dual   supply,  600  v.   D.C  &  400  v.  D.C.-200  ma.    .  , 

SUPER-PRO   power  supply   by   Hammarlund    

Supply,     12-24    v,    D.C— 5    amp 

Slug    -Set   head   DYNAMOTORS    , 

Input   12  v.— output  625   v.— 225   ma, .  . 

CARTER  6   v,    input,   output   400  v.— 270   ma.    ...... 

TCS,  12  v.  in.,  400  v,-180  ma.  &  220  v.-!00  ma.   .. 

PE-103,   6   or    12    v.   in.,   500   v.    out 

PE  101,    12  or  24  v.   in.,  400  800   v.   out 

LEECE-NEVILLE,    6    v , 

12   v. 


.... 


35.00 
23.00 
18.00 
12.00 
18.00 
15  00 

9.00 

8,00 

9.00 

15.00 

6.95 

35.00 

65.00 


TRANSFORMERS 


5000  v.  C.T.-500  ma. 
1100  v.  C.T.-300  ma. 
2.5     v.-10     amp.,     10 

15  v.  C.T.-30  amp., . 


ft       ft       ■      *      4       ■       ■ 


7500  v.  C  T.-250  ma,   $19.00 
3200  v,  C.T.-350  ma.      18.00 

2500  v.  CT.-3G0  ma., 

2.5  v.   -10  A.,  6v.- 

8A 7.95 

CONSTANT   VOLTAGE   TRANSF.,    500    watt 

1400  v.    no   C.T.    100  ma.,   6   v.-4   amp.,   use   two   for 

1 400  v.-200  ma.  full  wave    *2  for 

850    v.    CT.-450    ma.,    750    v.    C.T.-200    ma.r    and 

6   v.—  2   amp,,    5    v.— 3   amp.,    5    v.— 6    amp.    .... 
1100   v,    no   CT.-100   ma.,   71/2   v.-4   amp,,   use   two 

for    1100   v.— 200   ma.    full    wave    ....2    for 

MODULATION  TRANSF.r  200  watt  muHimatch   ...... 


22.00 

3.50 

2.95 

7.50 

29.00 

6,50 

4.50 

5.50 
18.00 


MISCELLANEOUS 


G*fc\   25   watt   omolifier,   6   tube    .  >  . 

TBS    Receiver,   60-80   m.c,    110   v.-$  18.00,    Xmitter 
ARC-3,    xmitter,    receiver,    supply,    cont,    box    ... 

DAE-1,    D.F.    receiver    and    loop    *•- 

COLLINS    type    P.T.O.,    600-800    k.c 

B.C.    645,    xmitter-rec,    for   420    m.c.     ........... 

FREQ.    SHIFT    ADAPTOR,    RCA-CFA-45,    new 
P.M.    speaker,   navy   outdoor  type,    10"    dia*t   case 

LINK,    xmirter-recelver,    150    m.c,    xtal 

500  waft   variac,   1 10  v.  or  220  v 

APR-1/APR-4  Tu's,   40-90    m.c-S18.00,    300-1000   m.c. 

B.C.    375   tuning    units,    new-53.50,    used    . 

Freq.    meter,    Navy    LM    type,    new    but    incomplete 

less  cover,  cond.,  xtal,  tubes    ..-.......--.-■■■- 

COAX,    RG-8.U   52   ohms,   50   ft.   with   2   plugs,    new 

sea  lea     packs .....,..-...-. 

TBY   Xmitter-Rec  or  TBX ,.,,,.,..,. 

TG-34-A  Keyer  (24.00,  Instrgctograph   

Signal  generators,  1-72,   100  k.c-32  m.c   ........ 

Teletype   receiver,   Incl.    11    tubes  &   power  supply 

Wilcox   receiver,   F*3  or  CW-3 

RU-16    receiver    with   6    tubes    , .... 

B.   C.   AR-231    receiver   with  6  tubes 

R.F.   Wattmeter,    15/60   watt,    AN   URM-43A 
D.F.    receiver    MN-26    or    B.C. -433    ........ 

B.C.   906-D   Freq.   meter,   150-225   m.c 


. .  *  - 


$   15.00 

24.00 
75.00 
35.00 
19.00 
19.00 
65.00 

7.50 
35.00 
12.00 
24.00 

2.50 

9.00 

4.50 
24.00 
18.00 
19,00 

24  00 

19,00 

4.95 

4.95 

30.00 

1500 

7.95 


Prices  are  based  on   fair  relative  values,   some   items  are   new  and    some   are   used. 

Enclose  sufficient  postage,   excess  wilt  be  returned, 

R  O   B.   Hempstead — 25%   w<^   C.  O-   D.  orders. 

PHONE  IV  9-0808 


ALCERADIO  CO 


37  GREENWICH   ST..  HEMPSTEAD.  N.  Y 


MARCH    1961 
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our  eyes,  let's  get  to  work.  First,  blow  some 
of  the  heavier  encrustations  of  dust  off  old 
code  oscillator.  Hook  the  bug  to  it  and  plug 
it  into  the  wall  socket.  Whoops!  There  went 
the  fuse!  Now  just  replace  it  and  the  fried 
filter  condenser. 

Once  you  have  the  oscillator  working  it  is 
time  to  adjust  your  bug,  First,  check  the  ad- 
justment of  the  pivot  bearings  on  the  dot  arm- 
ature. These  should  be  loose  enough  to  allow 
the  arm  to  move  freely  in  a  horizontal  direc- 
tion between  the  two  stops  but  there  should 
be  very  little  vertical  play.  Next,  move  the 
weights  out  to  the  end  of  the  dot  armature 
and  tighten  them  securely.  Loosen  the  right 
hand  dot  armature  stop  adjustment,  Operate 
the  armature  with  your  left  hand  and  set  the 
stop  so  that  when  the  paddle  of  the  bug  is  re- 
leased, the  armature  damper  stops  all  arma- 
ture vibration  at  the  instant  it  comes  to  rest 
against  the  stop,  Screw  down  the  locknut  and 
take  a  drag  on  your  cigarette.  Relax,  you 
should  never  have  to  make  this  adjustment 
again.  Now  set  the  left  hand  armature  stop 
so  that  the  tip  of  the  armature  travels  in  ap- 
proximately a  half  inch  arc. 

With  the  dot  armature  pushed  over  against 
the  left  hand  stop,  screw  the  adjustable  dot 
contact  up  until  it  touches  the  spring  contact, 
Check  to  see  that  they  align  perfectly,  then 
back  the  adjustment  off  again.  Operate  the 
dot  armature  and  adjust  the  contacts  until 
you  can  hear  approximately  ten  good  clean 
dots  before  the  armature  quits  bouncing*  Lock 
the  adjustment  and  relax  again.  Set  the  dash 
contact  spacing  and  spring  tensions  to  your 
[iking  and  we're  ready  to  give  the  little  rascal 
a  trial  twiddling. 

The-  proper  way  to  handle  the  paddles  is  up 
to  you.  Of  course,  there's  no  way  out  of  using 
your  thumb  on  the  dot  side.  For  the  dash 
side,  pick  a  finger  that's  handy  and  comfort- 
able and  relax  your  arm.  The  secret  of  good 
clean  sending  on  your  bug  is  to  keep  your 
arm  and  wrist  relaxed  and  use  a  smooth  com- 
bination of  wrist  and  finger  motion,  plus 
rhythm.  A  good  exercise  is  to  sit  and  practice 
sending  a  series  of  Vs. 


Fire  up  your  receiver  and  tune  around  on 
the  commercial  frequencies  until  you  find  a 
station  running  around  twenty  to  twenty-five 
words  per  minute  with  tape  sending.  If  you 
happen  to  have  the  type  of  receiver  that  tunes 
only  the  ham  bands,  don't  be  discouraged, 
there  are  plenty  of  commercials  using  these 
frequencies  too. 

Now  that  you've  found  one,  listen  to  the 
dots.  Cock  your  other  ear  toward  your  oscil- 
lator and  punch  the  dots  on  your  bug.  Adjust 
the  weights  on  the  dot  armature  until  they  are 
the  same  speed  as  the  tape.  If  they  seem  too 
heavy  or  light  after  this  maneuver,  a  slight 
adjustment  of  the  spacing  between  the  dot 
contacts  will  remedy  this.  Of  course,  if  you 
are  lucky  enough  to  have  your  own  tape  ma- 
chine, you  can  forget  about  the  above  system 
and  check  your  bug  against  its  sending.  We 
all  know  that  a  dash  is  supposed  to  be  three 
times  as  long  as  a  dot.  Remember  this  and 
get  your  latest  copy  of  "73"  off  the  shelf  and 
practice  sending  text  from  it.  Try  to  make 
your  fist  as  identical  as  you  can  to  tape  send- 
ing and  don't  worry  about  picking  up  speed. 
One  of  the  common  faults  of  some  bug  twid- 
dlers is  that  they  send  their  dots  at  sixty 
wpm  and  their  dashes  at  twenty.  Speed  will 
come  with  practice. 

You've  no  doubt  noticed  that  between  us  we 
haven't  even  mentioned  trying  your  bug  out 
on  the  air.  I  know  you're  anxious  to  give  it  a 
whirl  but  please  think  of  the  guy  who  would 
have  to  try  and  unscramble  your  first  efforts. 
Listen  around  for  awhile  and  you'll  find  the 
type  of  character  who  has  learned  to  send 
CQ  and  his  call  very  neatly  on  his  bug.  Then 
listen  to  what  happens  when  he  comes  back 
to  a  call.  He  sends  tf's  for  d's  and  bJs,  i-n  for 
f ,  etc.,  etc.  The  point  is  that  you  certainly  have 
more  respect  for  your  reputation  and  that  of 
your  station  than  to  get  on  the  air  before  you 
can  handle  yours.  It  may  be  boring  but  keep 
at  it  with  the  oscillator  and  practice,  but  the 
practice  you  get  in  this  manner  will  make  the 
difference  between  the  smile  of  appreciation 
when  another  ham  times  your  signal  or  having 
him  laugh  as  he  tunes  away  from  "that  Lid!" 


CflD    TUE    eiDCT    T  I  nil  E  Your  Call  and  home  state 

rUH    THE     PI  R  51      II  IVI  E  ■  ■  ■  in  a  single  custom  decal ! 


In  six  attractive,  permanent 
colors  with  simple  directions 
for  applying,  Unequaled  in 
appearance.  Ideal  gift.  For 
cars,  doors,  equip.,  boats. 
planes,  etc,  Beautiful  design 
of  world  available  in  place 
of  state  for  Canadian  and 
DX  Amateurs. 


Price  for  either  design  $1.95 
each.  Add  4%  tax  in  Calif 
Appro*,  size  3^4  %  B\  Mailed 
P.P.  within  7  days.  No  COO'S 
please.  Enclose  check  or 
M.O,  Designate  world  design 
if  desired.  Ask  for  quote  on  re- 
producing your  club  insignia. 


P.  O.  BOX  3915, 
TERMINAL  ANNEX 


CALL-D-CAL 


CALIFORNIA 
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ZIMCO 
THEFT  ALARM 

Protect  your  radio  fear 
ii  cars,  boats  and  trucks 
with  Zimco's  burglar 
proof  siren  alarm.  Unit 

consists  of  tamper  proof  siren  and  latching  relay,  key-operated 
on/off  switch  and  6  push  button  alarm  switches.  See  Q5T 
Jan.  '61(  page  27. 

Complete  kit  12  VDC   5995 

6,  24,32  VQC&115  VAC  models 
available  on  special  order. 


PRECISION  PLANETARY- VERNIER 

for  exceptionally  fine     tuning 

Superb   craftsmanship   by  Jackson    Bros. 

of    England.    Ball    bearing    drive,    IV 

dia.     shaft,     IVe"     long,    6:1     ratio, 

vy  fb  for  fine  tuning.  Easily  adapt' 

able     to     any     shaft     Comparable 

value  —  $5. 

Amateur  Net  $1.50  ea. 
10  for  $13.50 


"Wonder  Bar"  10  Meier  Antenna 

As  featured  In  Nov.  195S  0ST.  Complete  with  BtW 
3013  Minitfuctor.  Only  0  ft  long  for  10  meters. 
Wt.  5  lbs. 

Amateur  Net  S7.85 


3  for  $3*49 


Versatile  Miniature  Transformer 

Same  as  used  in  W2EWI  SSB  Ms  —  March 
195$  GST.  Three  sets  of  CT  windings  for 
a  combination  of  Impedances:  600  ohms, 
5200  ohmst  22000  ohms,  (By  using  center* 
taps  the  Impedances  are  quartered.)  The 
ideal  transformer  for  a  SSB  transmitter 
Other  uses;  interstage,  transistor,  high 
impedance  choke,  line  to  grid  or  plate, 
etc.  Siie  only  2"  ti.  i  W  w.  x  W  d. 
Hew  and  fully  shielded. 

Amateur  Net    $1.39     10forS10.75 


ARROW  Authorized  distributor  of  HEATHKIT  equipment 

TO  SAVE  COD.  CHARGES.  PLEASE  INCLUDE  SUFFICIENT 
POSTAfil  WITH  YOUR  ORDER.  ANY  EXTRA  MONEY  WIU  BE 
RETURNED,  '-W 

ALL  PRICES  F.CB/N.  Y.  C, 

Arrow's  Export  Dept*  Ships  To  All  Part*  Of  The  World! 

Pricei  Subject  To  Change  Without  Notice. 


&K3±& 


AMERICAN  GELQSO  PI  TUNING  COILS 


Units  have  S  posit  tap  switch 
mounted  on  ceramic  coil  form. 
Men\  4  111  designed  for  use 
with  two  B07's  or  6146*5  (in  par* 
allel).  Freq.  Range  3.5  to  29.7  mc. 

Mod.  4/112  is  designed  for  use 
with  single  607  or  6146,  Handles 
up  to  60  w.  Range:  3.5  to  29.7  mc. 

Mod,  4/111  or  4/112,  each  $4.95 


24  HOUR  CLOCK 


*f 


-  21 
-  IS- 


> 


\jt? 


-e  is 


24  hr,  chrome  plated  S 
metal  wall  clock.  Inner  dial 
with  south  polar  projection 
map  of  world  indicates  time 
around  world.  Polar  projec- 
tion dial  adjustable  for  vari- 
ous time  iflnes.  Shpg.  wt. 
2  lbs. 

Amateur  net  $8.4? 
tax  inc. 


220V,   50    cycle    model 9.95 


COMANCHE 
SIGN 

Controllable,  illuminated 

sign  that  tells  the  XYL 

and  guests  you're  trans- 

wiitting.   Cuts  down 

background   QRM,    Can 

fclik  right  into  coil  of  antenna 

change-over  relay  for  controlled 
"ON  THE  AIR"  signal  when  XMTG.  Heavy  gauge  all  steel  con* 
struction  with  handsome  black  or  gray  baked  finish.  Can  be  used 
on  desk  or  tabletop  or  mounted  directly  on  wall.  Dimensions  IOV2 
long  x  3W  high  x  I"  deep.  Specify  desired  finish  in  black  or  gray 
and  operating  voltage:  6  or  12  VDC,  or  110  AC  s  ,  g5 

Amateur  net    *0 


MAIL  ORDERS  PROMPTLY  PROCESSED 
SAME   DAY  SHIPMENT  FROM  STOCK 


■ 


^ELECTRONICS,  INC. 

65  Qortlandt  Street,  New  York  7,  N.  %  •  Dlgby  9-4730 
525  Jericho  Turnpike,  Mineola,  N.  Y.  •  Pioneer  6-8686 


SAY!  YOU  SAW  IT  IN  73 


Varicap 
Tuning  Device 


Robert  E.  Baird  W7CSD 
Box  2381   Orefech   Branch 
Klamath    Falls,   Oregon 


For 


nd  Operator 


Tf  ROM  time  to  time  various  devices  have  been 
"  rigged  up  to  make  it  possible  for  the  blind 
operator  to  tune  his  transmitter.  The  basic 
problem  is  always  to  furnish  an  audible  signal 
that  will  indicate  maximum  or  minimum  cur* 
rent  normally  noted  visually  on  a  meter*  Since 
the  advent  of  modern  transmitters  that  switch 
a  single  meter,  in  many  models  with  the  meter 
on  the  ground  side,  to  several  circuits  the 
problem  has  become  less  complex. 

The  unit  to  be  described  in  this  article  cen- 
ters around  the  Varicap  and  a  few  other  small 
components.  We  will  assume  the  transmitter 
to  be  used  has  a  basic  meter  movement  of 
0  —  1  ma,  as  this  is  very  common.  If  such  is 
not  the  case  modify  R  to  a  value  that  will 
have  about  2  volts  IR  drop  across  it  for  full 
scale  meter  reading.  The  following  circuit  will 
make  operation  of  this  device  almost  self 
evident. 

With  a  maximum  of  2  volts  IR  drop  across 
R  it  can  be  seen  the  voltage  applied  to  the 
Varicap  will  vary  from  1  to  5  volts  depending 
on  the  magnitude  and  polarity  of  the  current 
to  be  measured.  Since  the  voltage  applied  to 
the  Varicap  determines  the  capacity  of  the 
Varicap  it  will  also  tune  the  BPO  of  the  re- 
ceiver and  hence  change  the  pitch  of  the  note 
if  the  receiver  is  tuned  to  any  fixed  carrier. 

Operation 

After  the  components  have  been  installed  if* 
the  receiver,  tune  to  any  fixed  carrier.  With  the 
BFO  turned  on  and  pitch  control  tuned  to 
midrange,  adjust  whatever  parallel  control 
there  may  be,  (capacitor  with  screw  driver  ad- 
just or  variable  slug)  until  the  beat  note 
zeros.  The  receiver  is  now  back  to  normal.  Now 
tune  the  pitch  control  150  or  200  cycles  on  the 
high  side.  Plug  the  metering  cord  into  the  con- 
nection in  transmitter  which  will  put  R  in 
series  with  basic  meter  movement.  Energize 
low  power  stages  and  turn  switch  to  amplifier 
grid.  If  any  grid  current  is  being  drawn  at  all 
the  pitch  of  the  BFO  will  increase.  The  higher 
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the  current  the  higher  the  pitch  will  be.  Tune 
for  maximum  pitch  which  will  be  maximum 
grid  current,  Now  turn  switch  to  amplifier 
plate  and  tune  for  minimum  pitch.  Minimum 
pitch  will  indicate  minimum  plate  current- 
Note 

In  case  it  is  not  known  which  is  the  low  or 
high  frequency  side  or  in  case  you  wired 
the  Varicap  and  battery  using  reversed  po- 
larity it  may  be  desirable  to  get  visual  aid  the 
first  time.  Which  ever  side  will  give  an  in- 
crease in  pitch  with  an  increase  in  current  and 
a  decrease  in  pitch  with  a  decrease  in  current 
is  the  proper  side  to  use,  With  a  little  prac- 
tice a  blind  person  will  be  able  to  tune  as 
close  by  ear  as  others  can  by  eye.  Sensitivity 
is  a  function  of  how  far  off  zero  you  tune  the 
BFO  and  also  the  size  of  the  variable  ceramic 
capacitor  in  series  with  the  Varicap,  A  little 
adjustment  of  both  may  be  necessary. 

The  illustration  shows  the  components  in 
place  directly  on  the  grid  of  the  BFO  on  an  old 
HRO,  Wiring  would  be  equally  simple  on  any 
communications  receiver. 

Caution 

Don't  try  to  use  this  circuit  if  your  trans* 
mitter  is  metered  in  the  high  voltage  side  of 

the  circuit. 
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Noise  Clipper 
Semi-Conductor  Style 


Al  Newtand  W2IHW 

\\7  ith  the  current  trend  towards  miniaturi- 
*  *  zation  and  the  attractive  price  of  silicon 
diodes,  we  now  can  construct  a  small  inexpen- 
sive semi-conductor  noise  clipper.  As  shown 
in  Fig,  I,  the  p  re-fabricated  clipper  is  small 
enough  to  conveniently  fit  into  a  printed  circuit 
type  radio.  If  you  do  not  care  for  the  pre-fab- 
ricated version,  you  may  wire  the  components 
in  directly,  as  they  are  all  small  and  self  sup- 
porting-. 

In  selecting  the  diode,  we  are  interested  in 
its  back  resistance  and  a  value  of  at  least  100 
megohms  is  desired.  The  back  resistance  may 
be  calculated  by  dividing  the  PIV  by  the  back 
current,  The  two  latter  values  can  be  obtained 
from  the  published  characteristics  of  the  diode. 
We  mention  the  foregoing  to  prevent  the  build- 
er from  spending  unnecessary  time  looking  for 
the  exact  diode  that  we  used. 

It  is  suggested  that  the  value  of  the  capaci- 
tor CI  be  found  experimentally  after  the  unit 
is  in  operation.  A  value  between  ,001  and 
.005  is  suggested.  In  the  schematic,  we  show 
a  ,005.  In  the  photo  of  the  actual  unit,  a  .001 
is  shown.  Increasing  the  value  will  increase  the 
clipping  action-  Excessive  clipping  will  clip 
too  much  audio.  If  you  desire  to  make  provi- 
sions for  switching  the  clipper  in  and  out, 
a  single  pole  single  throw  switch  connected 
across  the  diode  is  satisfactory. 

Note:  The  unit  shown  in  photo  is  l"x%ff.    73 
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COMPLETE  SERVICE 

■    To  HAMS  -  -  -  By  HAMS 
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CUT  THIS  OUT! 

Well,  you  don't  really  have  to  cut  this  page. 
What  we  want  you  to  do  is  let  us  know  which 
articles  in  73  you  found  most  interesting. 
Winner  gets  extra  money  and  all  that.  Helps 
Us  give  you  what  you  like  in  the  future  too. 
Number  at  least  the  first  five  best  liked  articles. 


■Translation 

■Xsistor  GDO 
-I an   Interfer 
-Superregen 
-Debugging 
■Top   Loading 
-CW  Xmlssion 
■All   Band  Ant 
-Double  PS  V, 
■Patch  Patch 
-432  mc  Xsistor 
-2M  Xmfr 


— Squawk  Box 
—  Up  Front 
— Don't  Bug 
— Varicap 
— Noise  Lim 
— 80M    DXIng 
— DC  Meter  Amp 
— Motorola  Test 
— Propagation 
— Sine  YB 
— Save-Learn 
—File  QSO's 


MARCH   1961 


73  MAGAZINE 


43 


Sam  Harris  WlFZJ,  Chief  Op  at  WlBU 


80  Meter 


one 


DX 


Fred    Collins   WIFRR 
Microwave   Associates,    Inc. 
Burlington,    Mass. 


"CQDX80,"  This  is  a  familiar  call  heard  on 
the  low  end  of  the  75  meter  phone  band  dur- 
ing the  winter  season.  Usually  one  thinks  of 
DX  on  75  meters  to  mean  a  contact  two  states 
away,  but  we  mean  a  contact  in  excess  of  3000 
miles  such  as  Europe  or  Asia  or  some  far 
exotic  country.  In  other  words  DX  on  75  meters 
means  the  same  as  it  does  on  20  or  15.  Working 
DX  on  75  takes  a  special  type  of  operation, 
if  you  want  to  work  DXCC  as  fast  as  pos- 
sible then  you  had  better  stick  to  10,  15  or 
20;  but  if  you  are  interested  in  doing  it  the 
hard  way,  75  is  your  band.  If  you  are  inter- 
ested in  working  DX  reliably,  it  is  very  de- 
sirable to  have  some  sort  of  vertical  antenna 
and  medium  to  high  power.  Although  when 
conditions  are  good  almost  any  antenna  con- 
figuration will  produce  excellent  results. 

A  great  deal  of  experimenting  has  gone  into 
75  meter  DX  antennas  both  for  transmitting 
and  receiving.  To  date  the  most  satisfactory 
all-round  antenna  has  been  a  sloping  vertical 
antenna.  In  order  to  construct  this  antenna 
you  must  have  one  high  mast  preferably  in 
the  100  foot  region,  and  string  a  dipole  to- 
wards the  ground  at  a  30°  to  40°  angle.  If 
necessary,  because  of  limitations  in  height, 
the  dipole  may  have  loading  coils  at  the  ends. 
This  type  of  antenna  will  be  directive  towards 
the  low  end  with  a  front-to-back  ratio  of  15 
to  25  db  depending  upon  the  angle  of  the  re- 
ceived signal.  It  has  been  found  that  a  true 
vertical  has  too  low  an  angle  for  most  75  meter 
DX  work.  The  standard  75  meter  (quarter 
wave)  high  flat  dipole  under  most  conditions 
will  do  quite  well, 

Most  of  the  European  stations  operate  from 
3780  to  3800  although  if  requested  they  will 
go  down  into  the  CW  band  about  3600  kc.  The 


South  African  stations  operate  between  3690 
and  3700.  The  New  Zealand,  Australia,  Cen- 
tral and  South  American  boys  are  apt  to  ap- 
pear anywhere  from  3600  kc  all  the  way  up 
to  and  including  our  phone  band.  For  the 
most  part  the  United  States  stations  transmit 
between  3800  and  3830  kc  on  lower  sideband. 
Most  of  this  work  is  done  on  single  sideband 
using  lower  sideband,  but  is  not  necessary 
limited  to  SSB  as  many  of  the  DX  stations 
worked  are  operating  AM  and  have  a  good  deal 
of  success.  A  receiver  with  selectable  sidebands, 
good  selectivity  and  sensitivity  is  almost  a 
necessity  due  to  the  very  high  interference  on 
the  DX  stations  frequency. 

The  received  signals  usually  range  from  SI 
to  S8,  therefore  some  sort  of  notch  filter  or 
Q  multiplier  is  quite  helpful  in  eliminating 
dead  carriers  and  CW  stations  that  appear  in 
the  form  of  interference.  As  far  as  eliminat- 
ing AM  or  SSB  interference  there  is  not  much 


Garland  Tomlin  KIIDR  and  his  medium  power 

DX  final   amplifier 
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that  can  be  done  about  it  if  it's  in  the  passband 
except  sharpen  up  the  receiver  and  try  to 
ignore  it. 

The  European  stations  have  been  coming 
through  in  the  late  afternoon  around  2100 
GMT  through  0800  GMT.  When  the  Europeans 
start  coming  through  it  is  still  daylight  here 
and  of  course  it's  well  into  the  evening  there. 
Because  of  this  light  and  dark  zone  a  type 
of  one  way  skip  is  quite  apparent.  About  one 
hour  after  sunset  they  are  able  to  start  hear- 
ing us.  This  one-way  skip  is  caused  by  the 
number  of  times  our  signals  must  get  reflected 
in  the  high  absorption  light  area  versus  the 
long  relatively  low  absorption  dark  area  they 
are  in. 

The  results  obtained  in  the  past  few  years* 
DX  tests  have  been  very  gratifying  indeed. 
W1BU  worked  WAC  in  the  course  of  one 
evening  thanks  to  4X4DK  appearing  on  80 
meters  SSB.  Early  evening  skeds  have  been 
held  with  GW3EHN,  F7HC,  GW5TJ  and  sev- 
eral other  Europeans  with  good  success. 
W1BU  and  W1FOS  have  been  holding  late 
schedules  with  G2HXt  PA0FM,  GW3EHN, 
G6VX,  DI4PL  YV5ANS,  ON4ZA,  4X4DK, 
UA1D2  and  many  other  this  hist  winter  with 
only  one  or  two  exceptions.  ZC4AK  has  been 
coming  through  from  Cyprus  with  fair  sig- 
nals, ZL1ACG  and  ZL2AIX  with  good  signals 
have  been  heard  and  worked  consistently  any- 
time after  0500  Z,  ZS6AMV,  ZSGAJH  and 
ZS6KD  have  come  through  with  fair  signals* 

If  your  interest  has  been  aroused  and  you 
don't  mind  working  for  your  DX  drop  in  on 
the  low  end  of  75  and  try  your  hand  at  it. 
We  sure  could  use  more  DX  stations  on  80 
phone.  GU  on  75,  ,  .  .  W1FRR 
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Transistorized 


DC  Meter  Amplifier 


Practically  everyone  has  an  inexpensive 
0-1  ma  meter  around  the  shack  or  in  the 
junk  box.  By  using  this  simple  amplifier  cir- 
cuit the  sensitivity  can  be  increased  to  10 
mieroamps  full  scale,  and  the  zero  can  be  ad- 
justed to  the  center  or  right  end  as  well  as 
the  usual  left  end.  By  adding  a  few  selected 
multiplier  resistors  and  a  range  switch  a  volt- 
meter with  100,000  ohms/ volt  can  be  quickly 
assembled.  Or,  if  used  with  the  capacity  meter 
in  the  October  '60  issue,  as  low  as  10  mmfd 
full  scale  can  be  measured.  Field  Strength 
meters  also  benefit  by  the  addition  of  a  linear 
current  amplifier  with  a  gain  of  100, 

The  circuit  is  the  familiar  balanced  ampli- 
fier, with  the  addition  of  both  positive  and 
negative  feedback.  The  positive  feedback  ob- 
tained with  Rl  and  R3  in  Fig.  1  increases  the 
gain  of  the  circuit  by  a  slight  amount  to  com- 
pensate for  transistors  which  have  a  bit  less 
gain  than  desired.  Negative  feedback  is  pro- 
vided by  R4  and  R6  and  is  controlled  with  R5 
to  set  the  gain  to  exactly  100.  The  two  tran- 
sistors are  first  selected  as  closely  matched 
as  is  convenient  for  Beta  and  IcO.  Further 
balancing  is  done  with  R3  and  R2,  R2  is  also 
used  to  set  the  zero  position  of  the  pointer. 
The  battery,  Bl,  can  be  a  regular  or  penlight 
flashlight  cell,  since  the  circuit  is  relatively  in- 
sensitive to  wide  changes  in  the  voltage.  Zero 
drift  with  a  temperature  change  from  75*  F 


Roy  A.    McCarthy,   K6EAW 
737  W.  Max2im  Ave. 
Fullerton*    Calif. 

to  115a  F  was  less  than  ten  percent. 

The  transistors  used  were  a  pair  of  2N138's 
with  Beta  of  130  and  IcO  of  6  uA.  Other  suit- 
able types  would  be  the  Raytheon  2N467  or  the 
General  Electric  2N508. 

An  inexpensive  trimpot  was  used  for  R5 
since  it  is  a  "set  and  forget"  control,  A  screw- 
driver adjust  pot  was  used  for  R3  since  it  is 
also  a  set-up  control.  The  zero  set,  R2,  and  the 
switch  SI  are  all  that  are  required  to  be  used 
in  normal  operation,  and  could  be  combined 
if  desired.  TR1  and  TR2  should  be  mounted 
close  together  and  away  from  any  sources  of 
heat  if  the  amplifier  is  mounted  in  any  exist- 
ing vacuum  tube  gear.  The  meter  used  had  a 
resistance  of  almost  exactly  100  ohms,  Use  of 
meters  with  a  different  resistance  may  require 
adding  a  slight  amount  of  fixed  resistance  in 
series  in  order  to  avoid  changing  the  other 
circuit  constants.  Obviously  the  iron-vane  type 
meters  which  require  several  volts  for  opera- 
tion cannot  be  used. 

Nothing  is  ever  obtained  free  and  the  hid- 
den price  here  is  the  increase  in  impedance. 
The  circuit  turned  out  to  have  an  input  im- 
pedance of  8400  ohms,  as  compared  to  the 
original  100  ohms  of  the  basic  meter  move- 
ment. For  a  current  gain  of  100,  we  have  the 
impedance  increase  of  almost  100.  Actual 
measured  voltage  sensitivity  was  84  mv  at 
10  ^a  full  scale,  which  is  still  much  better  than 
a  popular  100,000  ohm/volt  multimeter. 

The  initial  set-up  consists  of  setting  R3  to 
approximately  10K,  adjusting  R2  to  give  an 
on -scale  reading,  then  shorting  the  input 
and  noting  the  reading.  Remove  the  short,  set 
R3  to  the  noted  reading,  then  set  R2  to  zero 
the  meter  and  apply  a  known  current  or  volt- 
age. A  separate  flashlight  cell  and  a  300K 
ohm  resistor  will  supply  5  ua.  R5  is  then  ad- 
justed to  give  the  desired  gain  for  10  ^a  or 
±  5  ^a.  The  controls  have  some  interaction  so 
all  adjustments  should  be  repeated  several 
times  until  the  circuit  is  balanced  and  cali- 
brated. The  input  impedance  should  be  allowed 
for  in  calculating  low  voltage  multipliers*      73 
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JMjr^  COAXIAL  TYPE   SWITCHES 

vj.p   ■  ■  ■  now  available  in  single  or  multi-position 


Now  you  can  switch  coaxial  line  circuits  quickly  and 
without  error.  These  handy,  inexpensive  units  are 
available  with  'UHF',  "BNC",  MN"  and  Phono  type 
connectors  for  use  with  either  52  or  75  ohm  lines. 
Phono  connector  types  are  specific  for  Hi-Fi  applica- 
tions, Otlitr  types  are  designed  to  handle  RF  Power 
up  to  30  MC,  1  KW  input. 

Stock  items  ready  for  shipment  are: 

Model  550A — Single  gang,  single  pole,  5  position  switch 
with  UHF  connectors.  Price:  $8.25  each. 

Model  551A — Single  gang,  2  pole,  2  position  special  purpose 
switch  with  UHF  connectors.  Ideal  for  switching  any  device 
in  or  out  of  series  connection  in  coax  line  circuits*  Price; 
$7,95  each. 

Model  560 — Single  gang,  single  pole,  5  position  switch,  same 
as  Model  550A  except  with  BNC  type  connectors.  Price: 
$11.95  each. 

Model  561 — Single  gang,  2  pole,  2  position  special  purpose 
switch,  same  as  Model  551A  except  with  BNC  type  con- 
nectors* Price:  $9.95  each. 

Model  570 — Single  gang,  single  pole,  5  position  switch,  same 
as  Model  55QA  except  with  N  type  connectors.  Price; 
$13,35  each. 

Model  580 — Single  gang,  single  pole,  5  position  switch, 
same  as  Model  550A  except  with  Phono  type  connectors, 
Price:  $7.35  each. 

Multiple  gang  types,  up  to  6  gang  for  single  pole— 5 
position  switches,  and  as  required  for  2  pole — 2  posi- 
tion switches,  are  made  to  order  with  any  connector 
types  listed  above.  Prices  on  request. 


Canal  &  Beaver  •  Bristol,  Penna, 

Foreign  Sales  —  Royal  Na1kmal  Corp.,  750  West  57th  St.,   New  York  19,   NX 

OTHEI?  B&W  EQUIPMENT:  Transmitters  AM-CW-SSB  •  Transistorized  Power 
Converters  and  inverters  *  Dip  Meters  *  Matchmakers  *  frequency  Multipliers 
*  Low  Pass  Filters  •  T-R  Switches  ■  R.F.  Filament  Chokes  *  Transmitting  R.f, 
Plate  Chokes  •  Band- Switching  Pi- Network  Inductors  •  Cyclometers  •  Antenna 
Coaxial  Connectors  •  Balons  Variable  Capacitors  •  Toroidal  Transformers  •  Fixed 
and  Rotary  edgewound  Inductors  *  Plufc-in  Coils  with  Fixed  and  variable  links  * 
Straight  type  air  wound  coil?  in  a  variptv  of  dimensions. 


A  COMPLETE  6  OR  2  METER  RECEIVER 


$ 


for  only 


29 


95 


including  built-in   110  volt  AC  power  supply  and  loudspeaker 


Only  3   inches  high,  completely  enclosed   in   cabinet 

excellent    sensitivity    with    stable,    superregenerative    detector 

RF   stage   for   increased   sensitivity   and    antenna    Isolation 

receiver  muting   switch   for  standby-recelve 

fully  transformer  operated 

features  dependability  and    stable   operation 

kit  Includes  pre-tuned  colls  for  ease  of  construction 

quality   components   used    throughout   assure   dependability 


*  .  _  « 


•  .  *  » 


■  *  #  « 


■  #*•-» 


$29.95 
49.95 


Model  505A  (six  meters)  or  Model  506A  (two  maters)  kit,  complete  with  step- 
by-step  construction   manual    .  .  , . . . 

Model  505A  or  Model  506A,  wired,  factory  tested  .  . 

Neil  Model  ALPHA  six  meter  transmitter  kit,  features  finest  quality  modu- 
lation, crystal  switching,  front  panel  controls,  tuning  meters,  cabinet  3  inches 
high,  20  watts  input,  low  frequency  oscillator  not  overtone  type >.,,...-.. 

R|ri|  ^ee  Your  dealer  or  order  from: 

THE  NtIL  CO.  1336  Calkins  Road,  Pittsford,  N.  Y.  •  Baker  5-6170 


58.50 
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JACK 


Motorola 
Set 


est 


Beryl  Dasscw  W9HKA 
RFD  2,   Clifton,   Illinois 


THE  unit  pictured  is  a  handy  gadet  to  have 
around  on  one's  workbench  while  con- 
verting the  popular  FM  two-way  radio  surplus 
equipment  to  the  six  and  two  meter  amateur 
frequencies, 

This  used  out-dated  commercial  gear  is  drift- 
ing into  our  amateur  channels  in  an  ever  in- 
creasing rate  and  a  simple  switch  box  is  cer- 
tainly a  welcome  addition  for  alignment  checks. 
A  regular  tost  set  can  be  obtained  for  some- 
thing a  little  over  $150,  however  this  is  usually 
out  of  the  question  even  to  most  Civil  Defense 
organizations. 

The  unit  as  described  was  designed  with  the 
idea  of  checking  the  alignment  of  the  Motorola 
30-D  and  5V  units  of  which  our  local  CD  is 
equipped.  The  older  30-D  units  provide  a  meter 
switch  and  all  that  is  necessary  is  a  good  O-50 
micro  ammeter.  However  the  5V  and  later 
units  provide  a  11  pin  test  socket  in  both  the 
receiver  and  transmitter  sections  for  external 
meter  switching  and  hence  the  need  for  the 
switch  box  arrangement. 

Other  features  of  this  unit  are  the  push-to- 
test  switch,  microphone  jack  and  rf  jack  for 
overall  cheek  of  the  transmitter  output. 

Many  other  ideas  will  no  doubt  come  to  the 
reader's  mind  particularly  those  who  have 
spent  some  time  in  converting  these  units.  For 
example,  a  transistorized  crystal  oscillator 
could  be  wired  in  for  checking  purposes.  The 
exfcet&al  speaker  could  be  mounted  internally 
by   using  a   larger   box. 

While  a  meter  movement  of  a  higher  basic 
range  may  be  used  with  almost  equal  results, 
the  O  to  50  microammeter  will  give  similar 
readings  as  described  in  the  Motorola  main- 
tenance manuals, 

(Continued   on  page   50] 
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Ham  Headlines 

//  ham  radio  makes  the  newspapers  in  your  tetcn  phrase 
send  a  dipping  to  Marvin  Upton  I'f-SDQX,  311  Rose- 
mary Road,  Toronto  10,  Ontario.  Canada.  Marvin  runs  the 
73  News  Service,  a  monthly  publication  sent  to  alt  editors 
of  club  bulletins.  He  wll  digest  the  most  important 
stories  that  arc  submitted  each  month  for  us  to  print  in   73. 

HAMS  AID  BLIND  BOY 
(The  Evening  Bulletin,  Providence,  R.  I*,  submitted  by 
W1MITZ)  H.  Raymond  Alexander,  Sr.,  KlGRG,  was  the 
first  to  transmit  an  appeal  for  funda  that  would  be  trans- 
lated into  a  receiver  with  Braille  dials  and  knobs  for  a 
12-year-old  buy;  Roy  Sassi,  Approximately  $80  ©1  the 
$600  sought  has  been  raised  to  date  for  the  fund  which 
closely  resembles  a  drive  held  about  _M  -  years  ago*  whin 
a  9-year-old  ffirl#  requiring  I3fi  skin  grafts,  received  2^ 
tons  of  QSL  cards  from  well  wishing  ham-. 

BRITON    HEARS    RADIO    WARNING    TO    SELASSIE 

(Daily  Mail,  England*  submitted  by  K2DHV)  First  news 
of  the  Ethiopian  coup  was  received  by  John  Turrell, 
G2CBN,  on  his  If)  tube,  eight  year  old,  25  pound  receiver. 
Crashing  through  the  chirping  of  Billy,  John's  budgeri- 
gar, came  the  message  on  15  meters  *'CQ  CQ  de  ET3XY. 
Inform  his  Imperial  Majesty  the  Emperor  now  in  Brazil, 
that  a  coup  d'etat  has  taken  place/*  Ethiopian  officials  in 
London  were  notified    immediately, 

HAM  GLIDES  DRl  G  TO  CHILD   IN  BUENOS  AIRES 

<The  Evening  Bulletin,  Philadelphia,  Pa.,  submitted  by 
J.  Rosenwald,  2nd)  Albert  Fernandez  41,  of  Croydon, 
picked  up  an  emergency  message  being  flashed  over  South 
America  and  came  to  the  rescue  of  young  Maria  Grani- 
selli,  critically  ill  in  hospital  in  Buenos  Aires*  Fernandez 
contacted  a  doctor  in  the  Lower  Bucks  County  Hospital, 
who  in  turn  arranged  to  have  &  new  antibiotic  drug  rushed 
to  Argentina  by  air.  Within  24  hours  the  girl  had  re- 
ceived the  medicine  and  responded  to  it, 

W6  ALERTS  F\BX  WITH  ILLEGAL  RIG 

{San  Diego  Daily  Press,  Calif.,  submitted  by  Hugh 
fomptnn,  W7MKW)  James  P.  Green,  18,  of  San  Diego, 
Calif.,  a  freshman  at  College  and  ham  operator  planted 
an  unidentified,  radiating  rig  on  Mt.  Soleh&d  causing  a 
general  alarm  in  the  area.  After  a  5  day  search  by  the 
F.C.C.p  CD.,  and  F.BX,  the  intermittent  signal  source 
was  located.  The  youth,  who  was  not  taken  into  custody, 
was  quoted  as  saying  that  he  hid  the  rig  4to  test  our 
emergency  network  against  enemy  jamming/*  At  last 
report  the  F.C.C.  was  considering  punitive  action  regard- 
ing   the    misdemeanor.  .   .   .    VE3DQX 


Illuminated  Sign, 
just  like  broad- 
cast stations. 


Reafly  dresses  up  the  shock.  Wall  or  fable  mount,  Steel 
case  in  black  or  grey,  bright  red  letters  on  white  back- 
ground 70V2"  x  3V2"  x  3".  Available  in  other  Ian- 
gauges,  with  your  coll  letters,  or  what  da  you  wont  it  to 
say?  ...  a  dollar  extra.  AC  DC  6  12-120v  (specify). 
Can  shine  out  back  window  of  your  cor  at  night, 
mount  on  your  rig,  outside  shock  door,  or  where  hove 
you 


$6 


.95 


at  your  distributor 


Distributers     aril*: 


STELLAR  ELECTRONICS.  Box  82,  Garland.  Tex. 


ANNOUNCING  THE 

orrcrcst  2M  converter 


SUPER  LOW-NOISE— CUSTOM  BUILT 
USING  RCA's  NEW  NUVISTOR 

PAUL  A.  REVEAL  W2ADD  BOX  575 

Church    Street   Station,    New   York  8,    N.   Y. 


TELETYPEWRITER    EQUIP 

COLLINS  5TJ2,  51J3,  R-390A/URR  Receivers  (.50-30.5  MO 
TElETfPE  Printers  ~14,  ^15,  =19,  —20,  ^26,  ^r2S. 
KLEIN  SCUM  IDT     Printers     ^TT-4A,     TT-76,     TT-98,     TT-99, 

TT  100,    GGC-3. 
TELEWRITER    Frequency    Shift    Converter* 

For    general    information    &    equipment    list    write; 

Tom    W1AFN 

ALLTRONICS-HOWARD   CO. 


Box   19,   Boston    1,   Mass. 


Richmond  2-0048 


Air  Force  MARS 
Eastern    Technical    Net 

Sundays  2-4  pm  EST,  3295,  7540,    15715  fcc. 

March      5— Physics     and      Chemistry     of      Puf£ 

Metals, 
March    12 — Semiconductors. 
March    19— Thermionic    Power  Generation. 
March   26 — Thermonuclear  Power. 
April        2 — Single    Sideband   Considerations, 
April       9 — Some   Aspect*   of   Receiver   Design. 


IN  THE 


-    WEST  -  It's 


Ik  ID  NO 

and  TELEVISION 

SUPPLY 

leo- 


FOR  OVER  25  YEARS  ONE  OF  THE  WEST'S  OLDEST  AND  LARGEST  FIRMS 
DEVOTED    EXCLUSIVELY     TO    AMATEUR     AND     ELECTRONIC     EQUIPMENT. 


1331  India  St. 
P.  O.  Box  1728 


San  Diego  1,  Calif 
BEfmont  9-0361 
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(Continued  from  page  48) 

In  order  to  determine  which  position  of  the 
selector  switch  corresponds  to  what  section  of 
the  circuit  under  test,  a  small  name  plate 
holder  is  affixed  to  the  side  of  the  cabinet  with 
the  following  information. 


Receiver 

#1— 3rd  IF  Grid 
~2 — 1st  Limiter 

4P% — 2nd  Llmltar 
#4 — Disc,  (Sec) 
#5— Dise.JPri) 
^t6 — Multiplier  Grid 
#7— Blank 
#8— Blank 


Transmitter 

Modulator  Grid 

1st  Quadrupler  Grid 

Tripler  Grid 

1st  Doubler  Driver 

Doubler  Driver  Grid 

P.  A.  Grid 

P.  A.  Plate 

BPIus 


The  actual  method  used  in  aligning  these 
units  is  beyond  the  scope  of  this  article.  All 
parts  are  mounted  as  per  the  usual  construc- 
tion practices*  The  rotary  switch  as  shown  in 
the  photograph  happens  to  have  more  con- 
tacts than  required  but  does  afford  an  easy 
tie  place  for  the  two  multiplier  resistors.. 
These  two  resistors  were  simply  selected  to 
give  approximately  two-thirds  scale  reading 
when  reading  the  high  voltage.  The  30-D  to 
Test  PL.  switch  needs  only  to  be  a  SPDT  in- 
stead of  as  shown  in  the  photograph.  The  small 
fuse  clips  on  each  end  of  the  box  are  used  to 
hold  the  test  plug  cable  when  the  unit  is  not 
used,  73 

Parts  List 
1  —  0-50  microammeter. 
3— DPDT    Bat    Handle  Toggle   Switches. 


i— SPOT  Bat  Handle  Toggle  Switch. 

1 — SPST    Momentary    Push   Switch. 

1 — 9  position   rotary  switch. 

I — Single  circuit  'phone  jack. 

1— Banana  Jack  for  EF  input* 

I — 2-terminal  board  for  external  speaker. 

1  — 11  pin  socket  (amphenol  78SI1). 

1 — 11  prons:  plug  (amphenol  SB-CPU). 

1 — 4  contact  rmc.  socket  (amphenol  91-PC4FI 

1—1 N34  diode  or  similar. 

1— 20  K  V-  watt  resistor. 

2 — 4.7  megohm  1  watt  resistors* 

1— Minibox  (10  x  4  x  2%). 


Ch 


assis  Mounting  the  PL-259 


THE  UHF  series  of  coaxial  connectors,  typi- 
fied by  the  PL-259  plug  and  the  SO-239 
chassis  receptacle,  is  widely  used  on  both  com- 
mercial and  military  equipment*  Also,  these 
fittings  are  still  readily  available,  at  reason- 
able cost,  from  surplus  outlets. 

It  is  often  desirable  to  support  small  chassis 
mounted  accessories,  such  as  TR  switches,  by 
the  coaxial  connectors  mounted  on  existing 
equipment.  This  generates  a  requirement  for 
fittings  that  are  not  available  as  standard 
items.  It  is  possible  to  mount  later  production 


PL-259  plugs  on  a  chassis  by  using  a  standard 
National  Coarse  thread  cap  screw.  A  hex  head, 
7/16-14  brass  bolt,  about  W*  long,  is  ideal  for 
this  purpose  since  the  threads  mate  perfectly 
with  the  cable  retaining  threads  in  the  plug 
body,  A  clearance  hole  for  the  connecting  lead, 
up  to  5/16"  in  diameter,  should  be  drilled  the 
length  of  the  bolt.  A  lock  washer  should  be 
used  for  secure  mounting. 

The  second  item  that  can  not  be  obtained 
commercially  is  a  double  ended  male  plug. 
Such  a  fitting  is  ideal  for  mounting  an  an- 
tenna changeover  relay  directly  on  a  trans- 
mitter antenna  receptacle*  A  short  stud,  about 
1"  long,  cut  from  a  7/16-14  brass  bolt,  serves 
as  a  perfect  coupling  for  joining  two  PL-259 
plugs.  A  clearance  hole  must  be  drilled  the 
length  of  the  stud  to  accommodate  the  wiring. 

The  photograph  shows  the  assembly  details 
of  these  fittings,  along  with  the  finished  double 
male  adaptor.  This  method  of  construction  does 
much  to  alleviate  the  haywire  maze  of  cables 
that  always  seem  to  complicate  even  the  sim- 
plest installation. 

.  .  .  Pafenberg 
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New  Products 


the  editor 


Anybody  who  thinks  about  it  for  a  moment 
will  realize  that  only  in  short-lived  magazines 
do  you  find  New  Products  reviews  which  tell 
you  how  terrible  things  really  are.  The  normal 
function  of  the  New  Product  Review  is  to 
inform  the  reader  and  butter  the  advertiser. 

We  endorse  both  of  these  policies  and  must 
also  confess  to  a  third:  the  editor  likes  to 
write  about  what  is  going  on  in  the  commercial 
end  of  our  hobby,  but  doesn't  want  to  upset 
advertisers  by  lumping  everything  in  the 
editorial  column. 

The  response  has  been  so  enthusiastic  to 
some  of  our  construction  projects  that  little 
knots  of  amateurs  have  been  gathering  all 
around  the  country  discussing  the  possibility 
of  putting  some  of  them  on  the  market.  One 
new  company  is  called  Gidgets  and  Gadgets, 
as  unlikely  a  name  as  we've  heard  recently, 
and  they're  already  putting  out  kits  of  parts 
for  the  WHDUT  Bantam  Converters  and 
KSNIC's  6M  Transmitter,  both  of  the  October 
issue  of  73.  They're  hard  at  work  getting  some 
more  kits  ready.  Just  in  case  they  run  into 
any  obviously  lazy  customers  they  have  made 
arrangements  with  a  couple  of  experts  to  wire 
the  kits  for  a  few  bucks  extra. 

You  might  know  that  something  would  be 
brewing  out  California  way  along  this  line 
too.  A  call  came  in  from  P.G-B,  Electronics 
saying  that  they  were  working  along  similar 
lines. 

Irving  Electronics,  down  Texas  way,  will  be 
preparing  printed  circuit  boards  for  any  ar- 
ticles we  run,  Right  now  we're  getting  a  p.c. 
noise  limiter  circuit  ready  for  the  next  issue 
of  73.  You  ought  to  send  for  the  catalog  of 
p.c/s  Irv  has  available,  you'll  be  amazed  and 
enthused. 

Can  anyone  tell  us  how  in  the  devil  Allied 
can  sell  a  complete  six  meter  transceiver,  com- 
plete with  mike,  for  only  $57.50?  It  just  doesn't 
seem  possible!  A  superset  too* 

I  got  to  reading  some  of  our  own  ads  and 
the  first  thing  you  know  I  was  driving  over 
to  visit  Russ  Spera  W2UFU  and  talking  deals 
over  one  of  those  URA-6  Teletype  converters. 
After  much  haggling  we  settled  on  full  list 
price  and  set  about  fitting  the  three  racks  full 
of  gear  in  the  back  seat  of  the  Porsche.  Made 
it,  but  it  was  a  tight  fit.  Now  if  there  was 
only  time  to  get  it  hooked  up!  I  wanted  to 
see  Russ's  stock  of  surplus,  but  the  store  was 
so  full  we  couldn't  even  edge  our  way  in  to 
see  what  was  there. 

(Continued  on   page  52) 


USE  A 


AUDIO  COMPRESSOR 


FOR   MINIMUM  DISTORTION 

MAXIMUM  TALK  POWER 


100%  MODULATlON-WfTHOUT  DISTORTION  is  procticoHy 
impossible  to  attain  with  most  ham  rigs.  NOW— Thanks  to 
P&H— you  can  hove  your  cake  and  eat  it  tool 

Simply  connect  a  P&H  MODEL  AFC-1  of  AFC-2  between  the 
mike  and  the  mike  input  of  any  55ft,  DSB,  AM,  PM  or  FM 
transmitter— Set  the  transmitter  audio  gain  control  for  100% 
modulation  and  FORGET  fT!  From  a  WHISPER  to  a  SHOUT  — 
the  compressor  output  level  NEVER  VARIES  MORE  THAN 
6DB.  May  also  be  used  on  PA  systems  to  maintain  high 
audio  output  without  blasting, 

NOT  A  CLIPPING  DEVICE!  This  is  an  AVC  type  compressor, 
tike  broadcast  stations  use.  Operation  is  instantaneous,  with 
no  pumping  effect.  Built-m  audio  filters  and  SEPARATE 
HIGH  and  LOW  IMPEDANCE  CIRCUITS. 

HIGH  IMPEDANCE  threshold  is  set  at  -52  D8  and  will  pro- 
vide up  to  50  DB  of  compression  with  negligable  distortion, 
LOW  IMPEDANCE  threshold  is  set  at  ^25  DB,  ond  will  pro- 
vide  up  to  40  DB  of  compression  when  used  between  the 
speaker  ond  the  audio  output  of  a  receiver;  resulting  in 
excellent  AVC  action  from  receivers  with  poor  RF  AVC 
characteristics. 

MODEL  AFC-1  (3^  x  3"  x  5")  requires  an  external  power 
source  (often  available  from  transmitter  or  receiver)  ond 
contains  a  90-3500  cycle  bandpass  audio  filter, 

MODEL  AFC-2  [5"  x  5JJ  x  7")  has  a  built-in  power  supply 
and  a  switch  controlled  BROAD-MEDJUM-5HARP  audio  fitter. 

MODEL  AFC-2CW  is  identical  to  the  AFC-2  except  for  much 
sharper  audio  filters.  It  is  intended  for  use  with  filter  type 
exciters  and  for  CW  reception  when  used  in  the  speaker  line 
of  receivers, 

MODEL   AFC-t   With   tubes   (less  power   supply) S32.95 

MODEL   AFC-2  or  AFC-2CW  Complete $54.95 


-£*J*    ELECTRONICS  INC. 


424    Columbia  Lofayerte,    Ind 


GIDGETS  &  GADGETS 


L 


as  you  can   see  in   the  column  to  the   I  aft,   is  a 
new   company   set   up    fo    make    available   com- 
plete    kits    of    parts    for    construction     articles 
appearing   in    73. 
Bantam  Converters  (specify  band), 

W9DUT    (Oct.  73)    $22,50 

6M  Transmitter.  K8NIC  5  (Oct.  73)  522.50 
All  kits  are  absolutely  complete:  punched 
chassis*  copy  of  article,  xtal,  tubes,  wire,  solder, 
etc,  and  anything  else  we  can  think  of  that  will 
help.  All  prices  postpaid*  Lucky  NYC  dwellers 
add   3%. 

GIDGETS  &  GADGETS 

P.O.    BOX    117  FOREST    HILLS   75,   N.    Y. 

Lazy?    Add    $7.50    for    unit    wired    ond    tested. 
Welch    for    even    more    of    these    kits    next    month, 
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(New  Products  from  page  51} 

One  of  our  inquiring  reporters  stuck  their 
nose  into  Barry  Electronics  and  discovered  a 
couple  interesting:  surprises.  First  of  all  the 
1961  Barry  Green  Sheet  is  off  the  presses  and 
is  guaranteed  to  make  any  red  blooded  ham 
drool.  This  and  the  new  International  Crystal 
catalog  rate  as  the  best  literature  of  the  new- 
year  that  we've  seen  for  the  home-brew  t 
ham,  excluding  the  440  page  reference  work 
put  out  by  Allied. 

Alden  Products  informs  us  that  several  of 
our  readers  haven't  yet  bought  their  operating 
bench.  This  we  can  only  ascribe  t>  an  over- 
sight- You  must  have  forgotten  to  send  for 
literature  and  see  what  a  deal  they  have-  Or 
maybe  you  don't  care  what  your  shack  looks 
like.  This  is  one  of  the  nicest  operating  tables 
we've  ever  seen. 


Shu 


re 


A  letter  came  rolling  in  the  other  day  from 
Mr.  H-  T.  Harwood,  the  Advertising  Manager 
of  Shure  Brothers.  Mr.  Harwood  explained 
that  he  had  arranged  to  send  me,  compliments 
of  Shure  Brothers,  and  at  the  request  of  Bill 
Simons  W9YXJ,  a  model  440SL  Single-Side- 
band Microphone, 

Well,  here  it  was.  I'd  been  fearing  the  day 
when  someone  would  send  something  directly 
to  me  for  a  "test."  I  put  the  letter  aside  and 
tried  to  forget  it.  Then,  a  day  later,  it  arrived, 
With  a  sinking  heart  I  could  feel  all  my  altruis- 
tic plans  disintegrating  as  cupidity  took  over,  I 
wanted  that  microphone,  I  opened  the  box 
and  screwed  the  mike  to  the  stand  ...  I  had 
to  have  that  mike  ,  .  .  gad,  what  a  beauty!  I 
felt  all  the  symptoms  of  drug  withdrawal 
every  time  I  even  thought  about  sending  this 
fabulous  mike  to  someone  who  could  do  an 
adequate  job  of  testing  it. 

The  rationalizations  came  thick  and  fast. 
What  kind  of  a  test  can  anyone  do  on  a  mike 
anyway?  About  the  best  you  can  do  is  repeat 
the  manufacturer's  literature  and  give  the  out- 
put level  and  frequency  range.  Beyond  that 
all  you  can  say  is  that  you  used  it  on  the  air 
and  the  fellows  said  you  sounded  good.  Shure 
would  be  satisfied  with  a  simple  new  products 
release,  I  wouldn't  even  have  to  dummy  up  a 
"tested"  report. 

So  far  I  had  been  able  to  avoid  all  this 
mental  torture  by  having  equipment  shipped 
directly  to  other  hams  for  them  to  test.  As 
long  as  it  didn't  get  into  my  hands  I  didn't  feel 
too  bad.  Well,  I  felt  bad  .  .  .  but  I  could  stand 
it.  There  were  times  when  it  got  rough  ,  .  .  for 
instance  when  Don  Smith  W3UZN  sent  in  a 
photo  of  his  station  with  a  Heath  Tener,  Sixer 
and  Twoer  all  stacked  on  top  of  one  another. 
That  was  traumatic.  I  really  wouldn't  mind 
other  fellows  getting  all  that  gear  free  .  ,  . 
if  I  just  didn't  know  about  it. 

So  here  I  am  with  a   brand  new  desirable 


mike.  I  don't  know  why  it  bugs  me  so  .  .  .  after 
all,  I  already  have  a  perfectly  good  mike  that 
I've  been  using  for  five  years  now  .  .  ,  a  little 
Shure  hand  mike  that  I  won  out  at  the  Day- 
ton Ha  invent  inn  in  1956.  I  suppose  that  I 
might  part  with  the  new  one  .  .  .  probably  gh 
me  nightmares.  Tell  you  what,  I'll  put  together 
a  quick  New*  Products  Review  for  this  issue 
of  73  and  then  we'll  offer  the  mike  as  a  prize 
to  the  sideband  op  that  sends  in  the  most 
subscriptions  by  April  5th.  One  catch  .  .  .  the 
winner  has  to  use  the  mike  on  the  air  and 
send  me  a  letter  telling  what  the  reports  were 
on  it  How's  that?  Boy!  I  feel  better  already 
.  ,  ,  but  gee,  I'm  sure  going  to  miss  that  peachy 
mike. 

New  Books 

One  of  our  most  consistent  contributors, 
Howard  Pyle  W70E,  has  just  become  the 
proud  author  of  a  Sams  Photofact  book  (NHP- 
1)  called  "Building  Up  Your  Ham  Shack/'  This 
is  a  fine  book  for  the  newcomer  to  our  hobby 
for  it  will  acquaint  him  with  what  he  is  going 
to  need  in  the  way  of  equipment  and  will  put 
things  into  perspective.  There  is  a  chapter  on 
receivers,  one  on  transmitters  and.  one  on 
antennas.  This  is  a  well  illustrated  128  page 
book  and  sells  for  only  $2,50.  This  book  will 
probably  be  available  through  most  parts  dis- 
tributors and  the  Radio  Bookshop. 

Gernsback  Library  has  just  come  out  with 
a  book  that  I  would  have  really  enjoyed  when 
I  was  ten  to  fifteen.  It  is  called  "Fun  With 
Electricity"  and  it  has  a  bunch  of  experiments 
that  you  or  your  kid  can  have  a  ball  with.  The 
price  is  $2.65  (GL-83.)  This  shows  you  how  to 
make  a  simple  dc  motor,  an  ac  generator,  a 
solenoid,  a  spark  coil,  a  Tesla  coil,  etc-  Litera- 
ture like  this  around  the  shack  might  get  more 
of  a  rise  out  of  the  jr  op  than  anything  else 
you've  thought  of. 

Sams  has  a  new  book  on  "Eliminating  Man- 
Made  Interference"  which  will  solve  problems 
for  a  lot  of  hams.  A  lot  of  us  run  into  this 
misery  now  and  then  and  wish  for  some  text 
to  help  us  through  the  difficulty.  This  is  the 
newest  (and  the  only,  to  my  knowledge)  ref- 
erence on  the  subject  now  available.  $2.95. 
The  book  is  quite  thorough  .  .  ,  160  pages. 

Another  of  our  authors  has  been  sneaking 
some  time  away  from  his  73  writing,  The  re- 
sult, published  by  Sams,  is  the  "Second-Class 
Radiotelephone  License  Handbook"  by  Edward 
Noll  W3FQJ.  The  $3,95  book  has  everything 
you'll  need  to  get  the  license.  This  is  a  lot 
more  than  the  usual  question  and  answer 
manual,  with  almost  half  of  the  book  devoted 
to  general  information  and  technical  discus- 
sion. The  other  half  covers  the  actual  exam 
and  gives  details  on  regulations.  Thus  the  book 
not  only  will  shepherd  you  through  the  FCC 
exam,  but  will  give  you  practical  operating  and 
maintenance  data  to  start  you  in  the  field. 
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New  Shure  Mike 

Here  is  a  mike  that  is 
designed  specially  for  SSB 
ops.  It  has  sharp  cutoff 
below  300  cps  and  above 
3000  cps,  making  it  ideal 
for  ham  communications. 
It  is  rugged,  being  of  mag- 
netic design,  and  won't 
boil  away  in  the  sun  or 
disolve  when  it  rains,  Out- 
•  put  is  —52.5  db  at  100,000 
W  ohms.  For  $28.50  the  Mod- 
el  440 SL  comes  complete  with  grip-to-talk 
switch,  mike  stand  and  cable.  Same  deal, 
marked  Model  440,  less  stand,  switch  and  mike 
connector  is  only  $15! 


Call-D-Cal 

I've  seen  these 
decals  advertised 
for  the  last  few 
months,  but  I 
hadn't  realized 
what  a  nice  look- 
ing deal  they  really  are-  They  are  8"  long  by 
4"  high  and  are  beautifully  colored:  gold 
letters  outlined  in  yellow,  red  number  outlined 
in  gold,  and  a  blue  state  with  a  black  shadow 
behind  it.  This  will  stand  out  fabulously  on  the 
rear  window  of  your  car.  You  can  have  a 
world  design  instead  of  your  state  if  you  wish. 
Price  is  only  $1.95! 


On    "he  Air 


One  of  the  minor  little  jealousies  down 
through  the  years  between  amateurs  and 
broadcasters  has  been  those  little  (and  very 
expensive)  signs  which  light  up  and  announce 
you  are  on  the  air.  No  wonder  then  that  there 
has  been  quite  a  rush  to  take  advantage  of  a 
small  outfit  down  Texas  way  that  is  offering 
professional-looking  signs  at  Novice  prices: 
$6.95  complete.  These  are  professional  enough 
so  a  lot  of  broadcasting  stations  have  been  lay- 
ing in  a  supply.  They  are  10%"  long,  3%"x 
3"  deep.  You  can  get  'em  with  fi,  12  or  120  volt 
bulbs.  For  a  dollar  extra  you  can  get  your  call 
letters  instead  of  the  i(On  The  Air*'  message, 
or  you  can  get  it  in  some  other  language,  or 
think  up  something  clever  of  your  own.  All 
kinds  of  possibilities. 

.  .  .  W2NSD 


GO  FIRST  CLASS 
ON  SIX 

The  LW-51 
Deluxe 

$57.50 

Features: 

•  50  watts  input,  fully  neutralized 

•  Uses  inexpensive  8  me  xlals  or  \FO 

•  Plalr  modulated   for  effic\ienr\    ami  punch 

•  Input  for  crystal  or  carbon  microphone 

•  TV  I -proofed  even  in  Channel  2  fringe  area 

•  In  kit  form  to  cot  costs 

•  All  hard  part^  mounted   lover  100) 

•  6  or  12  volt  filament 

•  Speech  clipping  &  limiting  for  max 
modulation 

Order  Direct: 

LW-51    Deluxe    kit,    less    tubes    &    xtal 
LW-51    Deluxe  kit,   with  tubes  &   any  xtal 
lW-51    Deluxe   kit,  wired   &   tested    .*.,.. 
Ship   weight   7   lbs.;  77c    East   Coast;   $1.59 

Western. 
LW-72  AC  Power  Supply,  LW51  companion, 

v#  i  re  a  » ***•»*'•**•«.•••'«■*■«'•***  **■'+*** 
LW-61  VHF  Converters  »**  *  *~* «».*»••**  *-< 
LW-80    Pre* Amplifiers     »«••»••»•« *  -  - 

L  W  ELECTRONIC  LABORATORY 

ROUTE    2 


$57,50 
69.50 

84.50 


49.95 

18.50 
12.50 


JACKSON,    MICHIGAN 


MOBILE 
POWER 
SUPPLY 

MODEL 

A 12/600/200 

NOW 

$59.50 


This  12V  input  dc  tc  dc  transistorized  converter  is 
conservatively  rated  for  continuous  output  of  120 
watts  at  600V  or  300V#  or  any  combination  of  600 
and  300  volt  bads  totaling  120  watts. 

High  efficiency,  small  size,  and  light  weight,  plus 
freedom  from  maintenance,  conserve  your  battery 
and    increase    the    enjoyment    of   mobile    operation. 


ELECTRONICS  DIVISION 

GLOBE  INDUSTRIES,  INC, 

525  MAIN  STREET 
BELLEVILLE,  NEW  JERSEY 
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ropagation 
Charts 


David  A.  Brown  K2ISY 
30   Lambert  Avenue 
Farmingdale,   N.  Y, 

The  bands  listed  are  MUFs  and  a  higher 
band  will  not  work  for  the  time  period  listed. 
Lower  bands  will  work,  but  not  nearly  as  well. 
Times  are  GMT,  not  local  time. 

These  charts  are  to  be  used  as  a  guide  to 
ham  load  openings  for  the  month  of  March, 
1961  to  the  various  countries  listed.  I  will  be 
interested  to  hear  of  your  results  in  using 
these  charts  and  to  know  what  other  areas 
you  might  wish  included  in  future  charts. 


Advanced  Forecast:  March  1961 


All  good  except 
Fair  5-6 


METERS!  METERS!!  METERS!!! 

TWO   73  SPECIALS!— 

0-300  v,  ae,  4"  face,  square $3.95! 

0-100  ma  dc,  2"  or  3"  round  or  square.  ,  .  .    $2,95! 

Be  the  first  to  take  advantage  of  us  at  these  prices— 
e*  fraction  of  the  going  prices  for  these  new  meters  I 
While    they    lest! 

Thousands  of  other  surplus  Items  in  stock.  Many 
exciting  bargains.  Get 

SURPLUS   AT   ITS  BEST 

from   L  R   ELECTRONICS 

3529    East   Colorado,    Pasadena,   Calif, 

recognized  Johnson   distributor 

Now!  Johnson   Messenger   $134.95 

Write   far   FREE   bulletin 


SY   6-5521 


JIM   CLARK  *  W1ULU 

KIT  U'lRIM;  &  TESTING  LABS 

REPAIRS  &   SERVICE  ON  ALL  MAKES  OF  HAM  GEAR 

AND 
TEST  EQUIPMENT,   CITIZENS  BAND   GEAR  &   HI-FI 

2  Aiken  St.  Tel,  H  Em  lock  2-3600  Derry,  N,   H, 

ALL  WORK  GUARANTEED 


BOSTONIANS! 


Arise!  You're  surrounded  by  Bob  Graham  WTKTJ. 
Skeptical?  Welt,  look  for  yourself.  Visit  either  of  the 
Graham  stores  and  see  nothing  eke  but  new 
and  reconditioned  ham  gear  at  New  England's  only 
exclusive   ham    stares.    It's   worth   the   trip. 


Norlh  of  Boston  at 
SOS  Main,  Heading 
Phone:    944-1000 


Soutlt  of  Boston  at 
1105   N.   Main,   Randolph 
Phone:    WO    3-5005 


MESSAGE  TO  NON-SUBSCRIBERS:     SUBSCRIBE! 

Distributors  tell  us  over  and  over  of  the  dozens   of  fellows  who  come  in   time  after   time 

looking  for  a  copy  of  73.  Gloryowsky!   If  you  would  spend  a  fraction  of  all  that  effort  and 

mail  us  a  miniseule  check  you'd  make  both  of  us  a  whole  lot  happier.  Back  issues  are  get- 
ting  scarce:    include   50tf   each,   while  they   last. 


Name >........... > .  Call 


$3  yr. 


Address    ,•«•.••.••• ,.♦..•........, .  ,  ,      $5  2  yrs. 

City Zone  *  .... .  State $4  yr.  DX 


years.  Start  with 


*      -     .      t  ImO  t-«  t    ■ 


73  Magazine;  1379  East  15th  St.,  Brooklyn  30,  N,  Y. 


Name 


Call 


,.,,*.     <pi>  yr. 


Address    . . . , $5  2  yrs. 


City 


Zone  ......  State  , , . ,  * .  .     $4  yr,  DX 


years.  Start  with    *......•............    issue, 

73  Magazine;  1379  East  15th  St,  Brooklyn  30f  N.  Y, 
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Names,  ^Sines'  and  ^Handles 


Howard  S.  Pyie  W70E 


".   .  -  the  handle  here  is  Sebastian;  what's 
your  name  old  boy?"  Bad   enough  on  phone 
but    imagine    spelling    it    out    on    CWI     Yet 
then*  are  many  just  as  tough  to  transmit  and 
for  the  receiving  operator  to  interpret.  Names 
like    Jim,   Joe,   Doe,  Tom   and   even   Bill  and 
other   simple    one-syllable    contractions    aren't 
too  bad  but  they  too  can  be  even  simplified 
a  bit.    Intermediate  names,  generally  of  two 
syllables  like  my  own,  are  not  too  much  of  a 
problem    either   but,   particularly    in    CW   op- 
eration, still  a  bit  long  to  spell  nut.    For  ex- 
ample, *\  .  .  handle  here  is  Howard".  Eighteen 
code  characters  to  transmit,    I  seldom  use  it; 
my  customary  procedure  is  to  say  ".  .  ,  sine 
YB  ,  .  /\    Only  six  characters  but  it  tags  me 
as   an   individual   apart   from   my   station   call 
which  is  issued   to  cover  the  gear  itself,  not 
the  operator!     My   equipment   is   W70E;   Tin 
not!      I'm     'TB*     owner-operator    of    station 
WTOE.    You   wouldn't  introduce  a  shipboard 
operator    to    someone    by    saying,    "This    is 
KURS   (or  whatever  his  call  letter  might  be) 
would  you?    Nor  a  broadcast  station  operator 
by  the  call  letters  of  the  station  at  which  lie 
works.    More  properly,  you  would  say,  "'This 
is  Dick  of  KOMO".    The  same  in  ham  prac- 
tice;   informal    introduction    of   myself  for  ex- 
ample,  would   not  be,  ".   .   .  this  is  W70E'; 
correctly  it  would  be  something  like  this  *  .  . 
this  is  YB  of  W70E",    See  the  point?   Never- 
theless  tradition   and    long  usage  has   tagged 
the  individuals  with  the  call  letters  of  an  inert 
bunch  of  equipment  rather  than  a  more  per- 
sonal identification.    Nothing  wrong  with  it  I 
suppose  as  the  vast  majority  nf  ham  stations 
are  manned  by  only  one  operator  who,  in  most 
cases,  is  the  station  owner  as  well.    The  prac- 
tice will  no  doubt  continue;  it  has  gone  on  for 
too  many  years  now  to  change  overnight. 

"Shades  of  Ernilv  Post*'  some  of  vnu  will 
say,  "are  you  trying  to  tell  us  that  we  must 
observe  formal  social  custom  rather  tlmti  the 
somewhat  looser  camaraderie  of  ham  radio?'7 
Not  at  all:  handle  it  anv  wav  vou  like.  Al 
I'm  trying  to  do  is  to  point  out  a  few  usages 

in  connection  with  individual  identification 
which,  while  not  necessarily  confusing  to  the 
ham,  can  be  improved  upon  both  on-the-air 
and    in    face-to-face    (I    hate    the    expression 


reye-bair)  QSO\s.  In  addition,  Id  like  to  at- 
tempt to  clear  up  the  apparent  mystification 
which   so  manv  hams  have  when  some  rela- 

■ 

tively  'old-timer*  casually  says  *\  *  .  sine  hr 
XX  .  ,  ."  or  some  similar  group  of  two  let- 
ters. Let's  find  out  what  this  "sine"  business 
is  all  about  .  .  .  shall  we? 

As  far  as  I   can  determine    (Tm  not  thai 
ancient,    you    know!),    it    all    started    shortly 
after   Sam   Morse  invented   the   electric   tele- 
graph in  the  middle   1800's.    Messages  were 
soon   flying    (well,  stumbling  anywayl)    along 
the  thin   copper  threads  stretched  from  pole 
to  pole  and  from  city  to  city.   As  the  telegraph 
began    to    prove    increasingly    practical    and 
Speedy,    messages   became    of   increasing   im- 
portance.    Often    messages    were   filed    which 
dealt    with    impressive    transactions,    financial 
and    otherwise.     An    improperly    sent    or    re- 
ceived message  could,  and  frequently  did,  in- 
volve  serious   losses   to   either   the   sender   or 
recipient  or  both.    Often   the  telegraph   com- 
pany had  to  'take  the  hump*  in  the  way  of 
lawsuits    which    very    often    proved    plenty 
costly.  They  in  turn  cast  about  for  some  means 
of   recovery   from    the   operator    or    operators 
on    their    circuit    who    were    responsible    for 
errors    in   transmission    or   reception   or   both- 
But  what  operator (s)?    Telegraphers  changed 
shifts,    swapped    around    and    added    to    the 
confusion  of  identification  in  other  ways.    Re- 
covery of  any  financial  loss  from  an  operator 
due  to  his  error  was,  of  course,  a  rather  for- 
lorn hope  on  the  part  of  the  telegraph  com- 
pany.   Telegrapher's  pay  was  low  and,  in  the 
early  days,  a  good  many  of  them  were  "drift- 
ers'*   and    pretty    good    examples    of    the    old 
adage,  4\  .  .  a  rolling  stone  gathers  no  moss 
.  .  .  ".    Nevertheless  the  telegraph  companies 
decided  to  attempt  to  do  something  about  it; 
tints  the  "sine"  was  born.    Where  the  spelling 
originated   is   anybody's    guess*    It   is   pretty 
obvious    thought    that   'sine'   was   probably   a 
contraction,  speaking  code-wiseT  of  the  word 
'sign\    You    sign'  a  receipt,  a  letter*  a  check 
and   by  so  doing  acknowledge  it.    Telegraph 
operators  were  required  to  sign  for  each  mes- 
sage received   by  making   their  'signature'  in 
code   characters*     The   sending   operator   was 
required   to   place  his  signature  on  the  face 
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of  each  message  he  transmitted. 

Often,  signatures  were  long  .  .  .  you  know. 
^George   Washington,    Evelyn    Belideau,    Ben 
Franklin   .    .    .        (had   they  been   operators) 
took   valuable   circuit   time   to   write.     It   w 
not  long  before  merely  the  initial*  of  the  op- 
erators   were    substituted.    Often    this    caused 
confusion    where   two    or    more    operators    in 
the  same  office  might  have  the  same  initials. 
To  offset  this,  a  couple  of  letters  which  did 
not   conflict  wilh   others,  were  arbitrarily  se- 
lected*    George    Washington    might    remain 
*GW*    without    conflict,    but    maybe    Evelyn's 
initials    (EB)    might   clash    with    Ed    Baker's. 
So  -  .  ,  Evelyn  probably  became  *EV  while 
Ed   retained   his   *EB\     Mavbe   Ben    Franklin 
kept  his  but  he  could  conceivably  have  run 
into    Bob    Freeman    who    was    already    using 
*BF*  as  a  *sine\    One  or  the  other  changed; 
usually  the  junior  man  at  that  office.    What- 
ever they  turned  up  with  became  the  opera- 
tors' signature  or  *sine*;  the  contraction  from 
'sign"   to  "sine?  saved  two  dashes  in   transmis- 
sion when  some  operator  asked  for  your  sign 
or   merely   said   "WO"   which,   in   telegraphic 
phraseology,  sent  on  Morse  lines  as  'dit  dah 
dah;   dit   space  dit*    (in   continental  code   it\ 
*dit    dah    dah    space    dah    dah    dah)     meant 
"Who  ?". 

The  practice  of  arbitrarily  selecting  a  group 
of  two  letters,  your  initials  or  otherwise  as 
circumstance  dictated,  soon  achieved  interna- 
tional recognition  as  telegraphic  'signatures' 
in  the  operating  field.  An  operator  kept  his 
'sine*  throughout  his  telegraphic  career  re- 
gardless of  where  he  moved.  Unless  .  ,  .  he 
accepted  a  job  at  an  office  where  some  other 
operator  w;i  dready  using  the  same  sine.  In 
such  cases,  they  squabbled  it  out  among  them- 
selves and  the  office  manager  based  mainly 
on  who  had  held  the  sine  the  longest!  When 
the  losing  operator  moved  on  to  some  other 
office,  he  generally  retrieved  and  used  his 
temporarily  lost  sine. 

When  I  started  my  Morse  telegraph  career 
as  a  student  telegrapher  in  the  Portland, 
Oregon  main  office  of  Western  Union  in  1916, 
my  initials  (HP)  were  already  in  use  as  a 
sine  by  a  senior  man.  Being  junior,  it  was 
incumbent  on  me  to  pick  a  sine  not  then 
being  used.  I  chose  "NX"  as  I  liked  the 
rhythm;  NX  in  Morse  code  is  the  same  com- 
bination of  dots  and  dashes  which  make  up 
the  letters  "NL"  in  Continental  or  Interna- 
tional radio  code. 

Radio  had  always  been  my  first  love.  Start- 
ing as  a  radio  (or  "wireless"  as  we  then 
knew  it)  ham  in  1908  at  the  tender  age  of 
ten  years,  the  romance  of  the  air  waves  con- 
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tinned    to    intrigue    me.     A    Morse   telegraph 
office  to  me  was  a  humdrum  of  routine;  same 
old  place,  same  old  faces  every  shift.    I  didn't 
stay  long  as  a  wire  telegrapher.    A  shipboard 
job  opened  for   which    I   could   qualify   as   I 
had  meanwhile  acquired  a  commercial  radio 
operator  license.    I  snagged  the  job  and  took 
my  sine  with  me  ,  .  .  NX.    Liking  the  rhythm 
of  the  Morse  NX.  I  used  the  same  characters; 
"dah  dit  dit  dah  dit  dit".    Using  the  Conti- 
nental or  International  Morse  code  in  the  radio 
service,  this  combination  of  characters  became 
"NL"     That  was  it;   NL  became  my  sine  in 
1917    and    stayed    with    me   during   merchant 
marine   operating,    at    Naval   radio   shore  sta- 
tions and  during  a  year  on  a  Naval  transport 
between  the  United  States  and  Europe,  during 
World    War    L     Mustered    out    of    the    Navy 
after  the    1918   armistice,    I    returned   to  the 
merchant    marine    in    the    Alaskan    passenger 
service,  still  keeping  NL  as  a  sine.    Still  later, 
as    operator    at    a    commercial    shore    station 
(KJA)  at  Jualin,  Alaska,  NL  was  still  with  me. 
In   the   fall   of   1919   I   returned   to   Naval 
service  and  was  assigned  duty  as  an  operator 
at   the   naval    'high -power*   station,   NVH3   at 
Ketchikan,   Alaska,   still   carrying   NL   as   my 
sine.    Trouble   developed  on  my  first  watch! 
No   one   else   on    the   station   was   using   the 
same  sine  but  the  Ketchikan  station,  in  addi- 
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Hon  to  handling  much  of  the  official  naval 
traffic  for  Alaska,  also  handled  a  great  di\il 
of  commercial  radio  message  traffic  to  the 
territory  (then,  before  statehood),  sharing  this 
with  the  Army  Signal  Corps  cable  and  radio 
system.  This  involved  the  conventional  'fast* 
messages,  day-letters  and  night-letters,  The 
designation  for  a  night-letter  were  the  letters 
'NL*  following  the  cheek.  Each  time  Fd  OK 
for  a  message  received  from  our  sister  sta- 
tion, NUZ>  in  Astoria,  Oregon  by  using  the 
standard  form,  "R  NL"  (meaning  received  OK 
by  operator  NL),  I'd  get  a  beef  from  the 
Astoria  operator  to  the  effect  ".  ,  .  no,  no; 
that's  not  a  night-letter;  it's  a  'black'  (fast) 
or  a  day-letter".  Obviously  my  sine  must  be 
changed.  I  determined  this  time  to  choose 
one  which  had  only  a  remote  chance  of  dupli- 
cation in  my  future  operating  career.  Thus 
was  "YB"  horn,  I  have  since  served  as  oper- 
ator aboard  many  freight  and  passenger  ves- 
sels and  at  a  number  of  commercial  shore 
stations.  I  have  never  since  choosing  "YB" 
for  a  sine  in  1919,  been  in  conflict  with  the 
sine  of  any  other  operator!  I  still  use  it  in 
ham  nets  and  in  general  ham  communication, 
without  challenge.  I  am  in  fact,  known  better 
in  ham  and  commercial  radio  circles  as  "YB" 
than  by  my  formal  name.  To  answer  the  many 
mystified  inquiries  which  I  receive,  the  letters 
'YB1  do  not  stand  for  anything  in  the  way 
of  actual  words.  Call  them  "y°nil£  ',oy">  "yel- 
low belly"  or  "you  b -  d"  as  you  pre- 
fer but  they  have  no  real  association  with 
words.  Like  "SOS"  which  means  'distress'; 
not  "save  our  ship"  or  "send  us  succor"  and 
similar  phrases  invented  by  an  imaginative 
lay  public,  "YB"  means  me  as  an  individual! 

I  would  most  certainly  encourage  more  fre- 
quent use  of  sines,  self-chosen,  on  ham  circu- 
its, particularly  CW.  It  shortens  the  number 
of  characters  in  almost  every  instance  and  im- 
mediately identifies  you  as  an  individual. 
There  are  a  few  exceptions,  of  course  such 
as  using  the  nicknames  "Ed',  'AT  and  similar. 
Nothing  wrong  with  them  for  a  sine;  most 
certainly  they  are  short  enough  although,  as 
names  go,  rather  common.  Pick  yourself  a 
combination  of  two  characters  which  appeal 
to  you  for  perhaps  rhythm,  ease  of  sending 
or  ready  interpretation;  make  those  two  let- 
ters your  sine  and  become  known  by  them. 
You  can  drop  the  'handle*  or  'name'  business 
then  and  do  a  more  professional  job  of  oper- 
ating, even  in  the  ham  bands. 

And  that,  dear  reader,  is  that;   I   clo  hope 

it   clears   up    the   oft   repeated   question    of 

'what   is  a  sine?', 
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R_  ATHER  than  devote  half  or  more 
of  73  to  the  printing  of  news  of 
interest  to  specialized  groups  we  be- 
lieve that  it  is  our  function  to  do  every- 
thing possible  to  encourage  the  pub- 
ishers  of  bulletins  which  cater  to  these 


HAM-SWAP,  Published  by  Ham-Swap,  Inc.,  35  East 
Wacfeer  Drive,  Chicago  I,  Illinois.  Editor  if  Ed  Shuey, 
K9BDK.  Subs  are  $1  per  year  by  3rd  class  mail,  $3  for 
1st  class,  $5  airmail,  and  $7,20  special  delivery,  Pub- 
ished  once  a  month.  Contains  classified  ads  entirely. 
This  is  your  best  bet  for  an  inexpensive  way  to  sell 
or  swap  some  gear  in  a  hurry.  Within  two  weeks 
people  are   answering   your  ad. 


FLORIDA  RTTY  BULLETIN.  Fred  W.  DeMotte 
W4RWM.  P.O.  Box  6047,  Daytona  Beach,  Florida.  $3 
per  year  Including  membership  in  Florida  RTTY 
Society.  Mostly  operating  news  with  a  bit  of  technical 
info  now  and  then.  All  TT  men  should  be  getting 
this. 


SOUTHERN    CALIFORNIA    RTTY    BULLETIN.    Mem 

L  Swan  W6AEE,  372  West  Warren  Way,  Arcadia, 
California.  $2.75  per  year,  not  Including  membership  in 
Society,  Operating  news  and  some  technical  articles. 
This  Is  the  oldest  TT  bulletin  going.  All  TT  men  should 
also   get  this  one.    Monthly. 


73  HAM  CLUB  BULLETIN.  Marvin  Lipton  VE3DQX, 
311  Rosemary  Road,  Toronto  10,  Ontario,  Canada. 
Sent  free  to  all  editors  of  ham  club  bulletins  monthly 
to  keep  them  abreast  of  what  is  going  on  with  all 
the  other  ham  clubs.  This  is  an  excellent  source  of 
news  for  putting  togefher  your  club  bulletins.  To  sub- 
scribe to  this  news  bulletin  Just  send  a  copy  of  your 
own   club  bulletin  to  Marvin. 


WESTERN      RADIO     AMATEUR.      Don     Williamson 
W6JRE,    10517  H overly  Street,   El    Monte,   California. 

Monthly,  Subs  are  $2  per  year,  $3,50  for  two  years,  $5 
for  three  years.  Operating  news  of  west  coast  activity, 

columns  on  DX,  SS8,  YL,  and  some  articles,  48  pages. 


SIDEBANDER,  Official  organ  of  the  Single  Sideband 
Amateur  Radio  Association,  12  Elm  Street,  Lynbrook, 
L.  L,  N,  Y.  Subs  include  membership  to  SSBARA:  $3 
per  year.  Monthly,  Primarily  operating  news  and  chit- 
chat for  the  SSB  DX  gang. 
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Publications 

interests.  These  bulletins  bring  you  the 
news  you  want  in  far  greater  detail  and 
in  much  less  time  than  is  possible  in  a 
monthly  magazine  where  it  usually  takes 
two  months  for  news  to  get  into 
print. 

THE  OLD  TIMER'S  BULLETIN.  Published  by  Bruce 
Kelly  W2ICE,  Main  Street,  Holcornb*  New  York,  four 
times  a  year.  $1  per  year.  Pictures  and  discussions  of 
old  ham  gear,  old  ham  ops  and  old  ham  doings. 

HAM-HOP  NEWS,  Published  quarterly  by  the  Inter- 
national Hem-Hop  Club,  S,  A.  Partridge  G3CED,  17 
Ethel  Road,  Broadstairs,  Kent,  England,  75#  per  year 
for  bulletin,  $L50  full  membership.  Club  devoted  to 
arranging  visits  between  hams  and  ham  families  all 
over  the  world. 

VHF  AMATEUR,  Published  monthly  by  Bob  Brown 
K22SQ(l]t  67  Russell  Avenue,  Rahway,  New  Jersey. 
$2  per  year.  Operating  news  for  VHF'ers. 

THE  MONITOR.  Mar-Jax  Publishers,  507  West  Davis 
Street.  Dallas  8,  Texas.  $1  a  year,  3  years  for  $2,50, 
Monthly,  Largely  operating  news.  Columns;  YL,  Club 
Meetings,  Arkansas  News,  Mississippi  News,  Florida 
News,  DX,  Missouri  News,  MARS,  California  News, 
Louisiana  News,  VHF  News,  Oklahoma  News,  Rio 
Grande  Valley  News,   Novice   News, 

DX-QSL    News    Letter.    Clif    Evans,    K6BX,    Box    385 

Bontta,  California,  Published  quarterly,  40#  each;  An- 
nual subscription  $1.25  (four  copies)  by  first  class 
mail  ($1.50  for  DX  stations).  Lists  all  QSL  Bureaus, 
managers  for  rare  DX  stations,  etc,  Why  not  send 
your  old  Callbook  to  a  DX  ham?  Write  Clif  for  the 
name  of  someone  who   needs   it, 

DIRECTORY  OF  CERTIFICATES  AND  AWARDS.  Clif 
Evans,  K6BX,  Box  385,  Bonita,  Cal.  Complete  Direc-. 
tory  plus  one  year  of  revisions  (quarterly)  $3.50.  Add 
75$  for  1st  class  mail;  $1,25  for  airmail*  DX  stations 
1st  class  mail  add  $1.00,  Needless  to  say,  this  is  the 
most  complete  collection  of  data  on  the  hundreds  of 

certificates  and   awards   available. 

MOBILE  NEWS.  Published  monthly  by  the  Amateur 
Radio  Mobile  Society,  79  Murchison  Rd„  Leyton,  E. 
10,    England.   Joining    fee    and    I    year   sub.    is    $2.50, 

DX  BULLETIN.  Don  Chesser  W4KVX,  RFD  I,  Burling- 
ton, Kentucky.  DX  news  in  depth.  Published  weekly. 
3rd  Class  mail  $5  year;  1st  class  $6;  Airmail  $7.50. 
DX  rates  on  request* 


CITIZEN     BAND 
CLASS    "D"    CRYSTALS 

All   22    Frequencies    in    Stock 


3rd    orertone.     ,005%    tolerance — to    meet    all 
F    C    C    requirements.      Bermeti  tally    sealed 
HC6/D  holder*.     W  pin 
spacing — ,050   pins,    {.093 
pins  available,   add   lprf   per  crystal). 


$0.95 


EACH 


The  following  Class  "0"  Citizen  Band  frequencies  In  stock 
(frequencies  listed  in  megacycles) :  26.%5.  26.975.  26.985, 
27.005.  27.015,  27.025.  27.035,  27.055.  27.065,  27.075, 
27.085,  27.105,  27-115.  27.125.  27J35,  27.155,  27 .1 65, 
27.175,     27.185,     27.205.     27.215.     27.225. 


Muu  hed   crystal    sets   for  Globe,   Gonset*   Clti-Fune   and   Haili* 
Grafters  Units  .  •  .  $5.90  per  set.    Specify  equipment  make. 


RADIO  CONTROL  CRYSTALS   IN  HC6/U  HOLDERS 
Specify    frequency,    W   pjn    spacing  ,  .  .  pin   diameter    .05 
{.093  pin  diameter,  add  15+}.  +  .**** ..........  S2. 95  ea. 

FUNDAMENTAL    FREG,    SEALED   CRYSTALS 

In  HC6/  holders 

From    1400  KC  to  4000  KC  .005%  Tolerance $4,95  aa. 

From  4N0U   KC  to  15,000  KC  any  frequency 
,0or*7ff  Tolerance  . $3.50  eau 

SEALED   OVERTONE   CRYSTALS 

Supplied  In  metal   HC6/U  holders 
Pin  spacing  .4«6,  diameter  .050 

15   to  30  MC  .005  Tolerance. . , ...S3. 85  eft, 

30  to  45  MC  ,005  Tolerance $4.IGea, 

18  lo  60  MC  .005  Tolerance .  P $4.50  ea. 


•#•#•••••## 


QUARTZ  CRYSTALS 
FOR   EVERY   SERVICE 

All  crystals  made  from  Grade  "A" 
imported  quartz — -ground  and  etched  to 
exact  frequencies.  Unconditionally 
guaranteed!  Supplied  in: 


FT- 2 43  holders 
Pin  6 pacing  W 
Pin  diameter  .003 

DC-34  holders 

Tin  spacing  %f* 

Pin  diameter  .150 


MC-7  holders 
Pin  spacing  %" 
Pin  diameter  .125 

FT- 171  holders 

Pin  spacing  %" 

Banana  pins 


MADE    TO    ORDER    CRYSTALS       •       Specify   holder  wanted 

1001    KG  to  2000   KC: 
.81  %    Ude ranee »_*•.••*•••*••••*»•»•***••*•**•••****«  $2.00  ea, 

-O05ft>     loleraiiue - 12.75  ea. 

2601    KC  to  9000   KG: 

.00j%    tolerance .,...,$2,50  ea, 

9001    KC  to  11,000    KC 
tolerance. ••••.»*........ $3.00  ea. 


Amateur,    Novice,    Technician    Band    Crystals 

.01%    Tolerance    ,    .    -    $1.50    ea.— SO    meters    (3701-3749    KC), 
40  meters   (7l'y2-7VJB  KG),  15  meters  17034-7082  KC),  6  meters 
(8335-8650  KC}   within   1   KC 
FT-i-H    Lattice    Crystals    in    all    frequencies    from    370    KC    to 

540  KC  l^U  except  45*  KC  and  SOU  KC) 50*  ea. 

Pin   spacing   &"  Pin   diameter   .0Lj3 
ftfatclied  pairs  -h  15  cycles  $2.50  per  pair 

200  KC  Crystals,  $2.00  ea*;  455  KC  Crystals,  $1.50  ea.;  500  KC 
Crystals,  $1,50  ea.;  100  KC  Frequency  Standard  Crystals  In 
HC6/U  holders  $4.50  ea. ;  Socket  for  FT-IM3  crystal  15*  ©a,: 
iiual  socket  for  FT-IM3  crystals.  15*  ea, ;  Sockets  for  MC-7  and 
FT  171  crystals  25#  ea,;  Ceramic  socket  for  HC6/U  crystals 
204  ta. 
Write  for  new  free  catalog  -860  complete  with  oscillator  circuits 


ASK  YOUR  PARTS  DEALER  FOR  TEXAS  CRYSTALS 
See  big  red  display  ...  if  he  doesn't  slock  them,  send  us 
his  name  and  order  direct  from  our  Florida  factory- 

NOW  I  Engineering  samples  and  small  quantities  for  proto- 
types  now  made  either  at  Chicago  or  Ft,   Myers   Plant,   24 
Hour  Service  \ 
\H  CHICAGO,   PHONE   GLadstone  3-3555 

RUSH  YOUR  ORDER  TO  OUR   NEW   PLANT 

Use  coupon  below  for   fit  Class  shipment 

TEXAS  CRYSTALS 

Oept.  G-21,    1000  CRYSTAL  DRIVE.   FORT  MYERS,  FLA. 

For  extra  fast  service,    Phone   WE   6*2100 


I 
1 
1 
I 
I 
I 
I 


ATTACH  THIS  COUPON  TO  YOUR  ORDER   FOR  SHIPMENT  I 
VIA   1ST  CLASS  MAIL  AT  NO   EXTRA  COST  I 

TERMS:  All  Hems  subject  to  prior  sale  and  change  of 
price  without  notice.  All  crystal  orders  must  be  accom- 
panied by  check,  cash  or  M,0«  with  PAYMENT  IN  FULL 
No   COD's.    Dept.    G-21,  ■ 
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Radio  Bookshop 

GOOD  GRIEF,  don't  you  ever  get  the  yearn  te 
learn?  RB  shipping  dept.  is  anxiously  awaiting  your 
slightest  stir;  You  know,  if  you  buy  one  book  a 
month  you  might  end  up  with  a  fairly  decent  ref- 
erence library?  By  the  way,  RB  policy  has  always 
been  Money  Back,  no  questions  asked. 

1 -ELECTRONICS  &  RADIO  ENGINEER!  NG-Terman.  One 
of  the  most  complete  text  books  ever  printed.  1078 
pages.     Theory,    but    easy    on    the    math,  $15,50 

2  —  ELECTRICAL     ENGINEERS1     HANDBOOK  — 

Pender- Mel  I  wain.  This  huge  book  should  keep  you 
busy  for  months  just  reading  the  interesting  facts  it 
contains.  There  is  hardly  any  problem  in  communi- 
cation or  electronics  that  you  can't  find  covered 
here.  Excruciatingly  thorough,  1618  pages.     $10.00 

5-ANTENNA$-Kraus  (W8JK),  The  most  complete  book 
on  antennas  In  print,  but  largely  design  and  theory, 
complete    with    math.  $11  50 

6— VACUUM-TUBE  CIRCUITS  AND  TRANSIS- 
TORS—Argwimbau.  Designed  for  both  beginners 
and  engineers.  Math  kept  to  a  minimum.  Simple 
explanations  of  complex  ideas.  You'll  know  a  lot 
more  about  radio  after  you  read  this  book.  646 
pages.  $  1 0,25 

8-RADJO-TELEVISION  &  BASIC  ELECTRON  I  CS-Oldfield, 
Logicol  presentation  and  descriptive  illustration  make 
this  an  ideal  book  for  the  beginner.  Written  by  self- 
learning  of  electronics  principles.  342  pages,  $4,95 

10-1,  LIBiftTlNE-Shepherd  (K20RS).  Racy  35tf  book,  a 
best-seller.   Specially    priced   for   you   at   .    .   ,  50£ 

13— REFERENCE  DATA  FOR  RADIO  ENGINEERS. 
Tables,  formulas*  graphs.  You  will  find  this  reference 
book  on  the  desk  of  almost  every  electronic  en- 
gineer in  the  country.  Published  by  International 
Telephone  and  Telegraph,  $6,00 

|6— HAM  REGISTER— Lewis  (W3VKD).  Thumb- 
nail sketches  of  10,000  of  the  most  active  and  well 
Imown  hams  on  the  air  today.  This  is  the  Who's 
Who  of  ham  radio.  Fascinating  reading.  $5.00 

20-RTTY  HANDBOOK-Kretzman  (W2JTP).  A  Z  of  ham 
Teletype.    Very   popular    book,    low    supply.  $3.00 

21 -VHF  HANDBOOK^Johnson  (W6QK1).  Types  of  VHF 
propagation,  VHF  circuitry,  component  limitations,  an- 
tenna design  and  construction,  test  equipment*  Very 
thorough  book  and  one  that  should  be  in  every  VHF 
shack.  $2.95 

22-BEAM  ANTENNA  HANDBOOK-Orr  (W6SAI).  Basics, 
theory  and  construction  of  beams,  transmission  lines, 
matching  devices,  and  test  equipment.  Almost  all  ham 
stations  need  a  beam  of  some  sort  ,  .  ,  here  is  the 
only  source  of  basic  info  to  help  you  decide  what  beam 
to  build  or  buy,  how  to  install  it,  how  to  tune  it.      $2.70 

23  ~  NOVICE  &  TECHNICIAN  HANDBOOK  -  Stoner 
(W6TNS).  Sugar  coated  theory t  receivers,  transmitters, 
power  supplies,  antennas;  simple  construction  of  a 
complete  station,  converting  surplus  equipment.  How  to 
get  a   ham   license   and  build   a  station.  $2.85 

24-rBETTER  SHORT  WAVE  RECEPTION-Orr  (W6SAI). 
How  to  buy  a  receiver,  how  to  tune  it,  align  it;  build- 
ing accessories,-  better  antennas;  QSL's,  maps,  aurora 
zones,  CW  reception,  SSB  reception,  etc.  Handbook  for 
short    wave    listeners    and    radio   amateurs.  $2.85 

28-TELEVISION  INTERFERENCE-Rand  (WTDBM).  This  is 
the  authoritative  book  on  the  subject  of  getting  TV!  out 
of    your    rigs    and    the    neighbors    sets.  $1*75 


32-RCA  RADIOTRON  DESIGNERS  HANDBOOK-1500 
pages  of  design  notes  on  every  possible  type  of  circuit* 
Fabulous.  Every  design  engineer  needs  this  one.        $7.50 

33-WAVE  PROPAGATION  &  ANTENNAS^Wekh.  Highly 
recommended    by    the    propagation    experts    as    the    best 

Book  on  the  subject.  $5.75 

40-RADIO  HANDBOOK,  15th  EDITION-Orr  (W6SA1)* 
This  U  far  and  away  the  best  amateur  radio  handbook 
ever    printed.    Over    800    pages.  $8.50 

49— ELECTRONIC  COMMUNICATION— Shrader. 
Everything  you  need  to  know  about  electronlcSi 
electricity,  and  radio  to  pass  FCC  amateur  or  com- 
mercial license  examinations*  This  text  has  whai 
you  hoped  to  find  in  the  Amateur  Handbook:  de- 
tailed thorough  explanations  of  every  phase  of  radio 
and  electronics.  937  pages.  This  is  one  of  the  few 
really  complete  texts  on  the  subject*  $13,00 

50-MICROW1NIATURIZATION-This  is  the  standard  text 
on  the  subject.  Don't  see  how  a  company  library  can 
be  without  this  one.  Everything  is  going  to  have  to  be 
built    smaller,    you   know.  $11.00 

52- HOW  TO  READ  SCHEMATIC  DIAGRAMS-Marks. 
Components  &  diagrams;  electrical,  electronic,  ac,  dc, 
audio,   rf,   TV.   Starts   with   individual   circuits   and   carries 

through    complete    equipments.  $3,50 

53-BASlC  ELECTRONIC  TEST  PROCEDURES-Turner.  This 
book  covers  just  about  every  possible  type  of  electronic 
test  equipment  and  explains  in  detail  how  to  use  it  tor 
every  purpose.  Testing:  audio  equipment,  receivers, 
transmitters,  transistors,  photocels,  distortion,  tubes, 
power   ■   .   .  etc.  $8,00 

55-TRANSISTOR  CIRCUIT  HANDBOOK-Simple,  easy  to 
understand  explanation  of  transistor  circuits*  Dozens 
of    interesting    applications,  $4.95 

56  —RADIOTELEPHONE  LICENSE  MANUAL  — 
Smith  {W6BCX).  One  of  the  editors  of  the  old 
"Radio"  has  done  a  beautiful  job  of  presenting 
study  material  in  this  Q  &  A  license  guide.  Even 
if  you  are  not  going  for  your  commercial  ticket, 
which  is  accepted  as  proof  of  technical  knowledge, 
you  may  want  to  use  this  manual  to  keep  track  of 
how  far  you  have  progressed  in  radio  theory,    $5.00 

57>-QUAD  ANTENNAS-Orr  (W6SAI),  Theory,  design, 
construction  and  operation  of  cubical  quads.  Build-it 
yourself    Info.    Feed    systems,    tuning,  $2.85 

SB-ANTENNAS     FOR     CITIZENS     RADIO-Ofr     [W6SAIJ. 

General  coverage,  mobile  and  directional  antennas  for 
27   mc,    band.    Build   &   tune   'em.  $1-00 

o9-S-9  SIGNALS-Orr  [W65AI).  A  manual  of  practical, 
detailed  data  covering  design  and  construction  of  highly 
efficient,  inexpensive  antennas  for  the  amateur  bands 
that   you    con    build    yourself.  $1.00 

72-ABC's  OF  HAM  RADIO-PyJe  (W70E).  Designed  for 
the  Novice  ham*  Includes  all  of  the  information  needed 
to  qualify   for   the   Novice    License.    112   pages,  $1.50 

74-HANDBOOK  OF  ELECTRONIC  TABLES  &  FORMULAS- 

Formulas  &  laws,  constants,  standards,  symbols  and 
codes.  Math  tables,   misc.  data.  $2,95 

75-BUILD-A-WARD  QSL  ALBUM-Mount  your  prize  QSL's 
in  this  album.  Room  for  100  cards  in  each  album  plus 
labels  for  just  about  all  possible  operating  awards.  A 
fine   way   to  show   off  your  cards.  $1.95 

76-MODERN  OSCILLOSCOPES  &  THEIR  USES-ftuiter. 
Second  edition.  Shows  what  a  'scope  is,  what  it  does 
and  how  to  use  it  for  radio,  TV,  transmitters,  etc,  346 
pages.  $6.50 

77-BASIC     ELECTRICAL    MEASUREMENTS^Stout.     Second 

edition.  Covers  aids  to  computation,  measurement  of 
resistance,  galvanometers,  shunts,  standard  cells,  poten- 
tiometers, alternating  current  bridges,  mutual  inductance 
measurements,  bridge  accessories,  instrument  trans* 
formers,    magnetic    measurements    .    ♦    .    and    lots    more. 

S11.65 
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^-INTRODUCTION  TO  ELEGTR1CAI  CIRCUITS-Joeksom 
Deols  with  exactly  what  electronics  and  electrical  en* 
gineering  technicians  need  to  know.  Complete  coverage 
of  electrical  circuit  theory,  from  beginning  level  De- 
velops concepts  of  current,  voltage,  resistance,  work,  and 
power.  Shows  how  to  expand  basic  concepts  to  solve 
elaborate  direct  and  alternating  current  networks  used 
in   modern    electrical   and   electronic   circuitry*  $11.65 

79-TRANSISTOR  PROJECTS-Skip  the  theory  arid  start 
having  fun.  Radios:  self  powered,  shirt  pocket,  regen- 
erative, carrier-power,  headphone.  Instruments  and  ac- 
cessories: sine-square  wave  generator,  preamps  for 
VTVM's,  gain  checker,  shortwave  calibrator,  phase 
shifter,  substitution  box.  Plus  remote  transistor  ear,  elec- 
tronic compass,  simple  oscillator,  lamp  control,  multi- 
Impedance  amplifier,  electronic  counter,  portable  power 
supply    .    .    .   etc.  $2*90 

SO-SURPLUS  RADIO  CONVERSION  MANUAL  VOLUME 
NO.  I  (second  edition).  This  book  gives  circuit  dia- 
grams, photos  of  most  equipment,  and  rather  good  and 
complete  conversion  instructions  for  the  following;  BC- 
221,  BC-342,  BC-3I2,  BC-348,  BC-412,  BC-645,  BC-946B, 
SCR-274N  453A  series  receivers  conversion  to  10  meter 
receivers,  SCR-274N  457  A  series  transmitters  (conver- 
sion to  VFO),  SCR-522  {BC  624  and  BC-625  conversion 
to  2  meters),  TBY  to  10  and  d  meters,  PE-103A,  BC- 
1Q68A/TT61A  receiver  to  2  meters,  Surplus  tube  index, 
cross  Index  of  A,  N  tubes  vs.  commercial  types,  TV  & 
FM  channels,  $3,00 

81-SURPIUS    RADIO    CONVERSION    MANUAL    VOLUME 

NO,  IL  Original  and  conversion  circuit  diagrams,  plus 
photos  of  most  equipments  and  full  conversion  dis* 
cussion  of  the  following:  BC-454/ARC-5  receivers  to  10 
meters,  AN/APS- 13  xmir/rcvr  to  420  mc,  BC  457/ARC-5 
xmtrs  to  10  meters.  Selenium  rectifier  power  units,  ARC-5 
power  and  to  include  10  meters,  Coil  data-simplified 
VHF,  GO^/TBW,  BC-357,  TA-12B,  AN/ART-13  to  ac 
winding  charts,  AVT-1J2A,  AM-26/AICj  LM  frequency 
meter,   rotators,   power   chart,   ARB  diagram.  S3. 00 

82-SURPLU5  RADIO  CONVERSION  MANUAL  VOLUME 
NO.  ill— Original  and  conversion  diagrams,  plus  some 
photo  of  these*  701  A,  AN/APN  T,  AN/CRC^7,  AN/URC-4, 
CBY-29125,  50083,  50141,  52208,  52232,  52302-09,  FT- 
ARA,  BC-442,  453-455,  456-459,  BC-696,  950,  1066,  1253. 
241 A  for  xtal  filter,  MBF  (COL-43065),  MD-7/ARC-5, 
R-9/APN-4,  R23-R-28/ARC-5,  RAT,  RAV,  RM-52  (53), 
RM9/ARC-4,  SCR-274N,  SCR  522,  T-15/ARC-5  to  T- 
23/ARC-5,  LM,  ART  T3,  BC-312,  342,  348,  191,  375, 
Schematics  of  APT-5,  ASB-5,  BC-659,  1335A,  ARR2, 
APA10,  APT-2.  $3.00 

83-THE  SURPLUS  HANDBOOK,  VOLUME  I-Receivers  and 
Transmitters.  This  book  consists  entirely  of  circuit  dia- 
grams of  surplus  equipment  and  photos  of  the  gear. 
One  of  the  first  things  you  really  have  to  have  to 
even  start  considering  a  conversion  of  surplus  equip- 
ment is  a  good  circuit  diagram.  This  book  has  the 
following:  APN-1,  APS  13,  ARB,  ARC-4,  ARC-5,  ARC-5 
VHF,  ARN-5,  ARR-2,  ASB-7,  BC-222,  -312,  -314,  -342, 
-344,  -348,  -603,  -611,  -624  (SCR-522),  BC652,  -654, 
659,  669,  -683,  -728,  745,  764,  -799,  -794,  BC-923, 
-1000,  -1004,  -1066,  -1206,  -1306,  -1335,  BOAR -231, 
CRC-7.  DAK  3,  GF-T1,  Mark  II,  MN-26,  RAK-5,  RAL-5, 
RAX,  Super  Pro,  TBYr  TCS,  Resistor  Code,  Capacitor 
Color  Code,  JAN/VT  tube  index.  $3.00 

85-SO  YOU  WANT  TO  BE  A  HAM^Hertzberg  (W2DJJ). 
Second  edition.  Good  introduction  to  the  hobby,  Has 
photos  and  brief  descriptions  of  almost  every  commer- 
cially available  transmitter  and  receiver,  plus  acces- 
sories.   Lavishly    illustrated    and    readable,  $2*95 

R170-BASIC  ELECTRONICS-Rider.  Five  volume  set  of 
really  illustrated  books,  £1)  Power  supplies.  (2)  Ampli- 
fiers.   (3)   Oscillators,    (4)  Transmitters.    (5)   Receivers.   Soft 

covers.  $10,00 

R199^GETTING  STARTED  IN  AMATEUR  RADIO-Berens 
{W2PIK).   Fundamentals  for  getting   Novice   License,  $2*40 

R22T^BUJLDING  THE  AMATEUR  RADIO  STATION-Berens 
(W2PIKJ.  Sequel  to  above.  Everything  you  need  to  know 
to    build    your    first    ham    station.  $2.95 
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R235-RADJO  CONTROL  FOR  MODEL  RUILDERS-Wmter. 
One  of  the  best  and  newest  books  available  on  RC.       $4.25 

R245-HOW  TO  USE  GRID-DIP  OSCILLATORS-Turner 
(K6AI),  Construction  &  uses,  an  important  book.       $2,50 

SNS8-SOUND-N-SIGHT  CODE  COURSE,  Three  10"  LP 
records  and   instructions  for  Novice  code,  0-8  wpm*   $9.50 

SNS20-SOUND-N-SIGHT  CODE  COURSE  20  WPM.  Ad- 
vanced  course   from   9-20   wpm,   three   10"   LP's.  $3.95 

SNS28-SOUND-N-SIGHT    CODE    COURSE    COMPLETE.    All 

six    LP   records.   0-20   wpm   and   full    instructions.        $15.95 

R26I— MAGNETIC  AMPLIFIERS.  This  new  Rider 
book  is  a  complete  home-study  course  in  M-A.  Ex- 
plicitly illustrated.  We  don't  find  M-A  in  ham 
use  yet,  but  they  are  growing  in  industrial  use  as 
more  engineers  understand  the  applications  of  this 
relatively  new  device.  1  12  pages.  $2.45 

R270— REPAIRING  TRANSISTOR  RADIOS.  Rather 
thorough  Rider  books  which  should  remove  some 
of  the  mystery  and  fear  from  servicing  these  little 
bundles  of  transistors.  The  book  is  expensive,  but 
you'll  save  more  than  the  price  on  the  first  set 
you  fix  so  maybe  if  is  a  bargain,  eh?  They  have 
all  of  the  typical  circuits  to  help  you  along.        $3*50 

G_83_FUN  WITH  ELECTRICITY-  This  boot  ought 
to  fire  the  Imagination  of  the  teenager.  Build  a 
galvanometer*  a  dc  motor,  an  ac  generator,  a 
solenoid,  a  spark  coil,  a  Tesla  cotl,  etc.  Helps  teach 
the  basics  of  electricity  while  having  fun  with  simple 
projects.  128  pages.  $2,65 

MMD— ELIMINATING  MAN  MADE  INTERFER- 
ENCE. What  makes  if,  how  to  find  it,  how  to  cure 
it  in  homes,  factories,  automobiles,  aircraft,  boats, 
etc.  Or  maybe  you  haven't  been  plagued  lately, 
160  pages.  $2.95 

NHP— BUILDING  UP  YOUR  HAM  SHACK— Pyle 

(W70EJ.  A  practical  discussion  of  points  to  con- 
sider when  you  are  buying  ham  equipment,  com- 
plete with  descriptions  of  much  of  the  available 
commercial  gear.  It's  just  possible  that  Pyle  might 
keep  you  from  making  a  mistake  which  would  cost 
a  lot  more  than  his  book.  $2,50 

QAN  —  SECOND  CLASS  RADIOTELEPHONE 
HANDBOOK— Noll  ( W3FQJ  }  t  Everything  you 
need  to  know  to  pass  the  FCC  exam  and  get  start- 
ed servicing  two-way  equipment.  Much  more  than 
just  a  Q  &  A  manual.  $3.95 
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Save.  Learn.  Have  Fun 


Build! 


Hartland    B,    Smith    W8VVD 
467   Park  Ave. 
Birmingham,    Michigan 
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nt  recent  years  the  myth  that  it's  cheaper  to 
buy  than  to  build  has  been  gaining  accep- 
tance as  fact  among  a  great  many  radio  ama- 
teurs. Thanks  to  the  prosperity  which  our 
country  now  enjoys,  a  large  number  of  U.S. 
hams  can  afford  to  purchase  the  ultimate  in 
chrome  plated  kilowatts,  precision  receivers 
and  deluxe  beam  antennas.  While  attempting 
to  emulate  these  fortunate  fellows,  less  affluent 
hams  resort  to  all  sorts  of  ludicrous  rationaliza- 
tions in  order  to  salve  their  consciences  tor 
spending  su  much  on  what  i&$  after  all,  only 
a  hobby. 

Ozzie  (short  for  Ostrich)  Ham,  the  one  who 
prefers  to  bury  his  head  in  the  sand  rather 
than  to  look  at  unpleasant  facts,  will  tell  you 
that  his  new  rig  set  him  back  only  $200.  He 
neglects  to  mention  that  he  had  previously 
paid  $150  for  the  transmitter  he  traded  in  on 
the  new  one  and  he  happily  ignores  the  $20 
to  $30  carrying  charges  he's  going  to  donate 
to  the  finance  company  as  part  of   his  time 

payment. 

Trade-in  Tommy  has  convinced  himsell 
that ,  in  the  long  run,  home-brew  equipment 
costs  a  lot  more  than  factory  built  gear.  He 
points  out  that  nowadays  it  is  very  difficult 
to  locate  a  buyer  for  a  used  composite  rig. 
Furthermore,  a  dealer  wont  even  consider 
such  equipment  as  a  down  payment  on  a  fac- 
tory produced  transmitter.  Tommy  prefers  to 
overlook  the  fact  that  the  parts  from  an  old 
home  built  rig  either  find  their  way  into  a  new 
transmitter  or  else  they  are  stored  in  the  junk 
box  for  future  use.  True,  these  parts  won't 
bring  much  at  resale,  but  to  the  ham  who  owns 
them  they  are  just  as  good  as  money  in  the 
bank.  Maybe  even  better,  if  you  weigh  infla- 
tion caused  price  advances  against  bank  in- 
terest rates. 

Cautious  Kenneth  naively  assumes  that  a  kit 
or  a  factory  wired  piece  of  equipment  is  bound 
to  put  out  a  superior  signal  that  won't  get 
him  in  trouble  with  the  FCC,  While  this  is 
usually  true,  a  poor  quality  signal  can  be 
generated  by  a  rig  carrying  a  famous  manu- 
facturer's label.  A  friend  of  mine,  for  example, 
owns  a  $400  transmitter  that  wobbles  all  over 
the   place   when   amplitude   modulated   n">    'n 


meters.  Another  fellow  I  know  also  has  one 
ol  these  beautifully  styled  instruments. 
Because  of  TVI,  he  was  put  off  the  air  by  a 
visiting  FCC  inspector. 

Almost  every  case  of  really  objectionable 
splatter  I've  heard  on  the  phone  bands  in  the 
last  3  or  4  years  has  resulted  from  over  modu- 
lation of  one  very  popular  transmitter  model. 
Another  well  known  product  puts  a  truly  ob- 
noxious signal  right  in  the  middle  of  the  160 
meter  Loran  assignment  when  it  is  supposedly 
tuned  to  75  meters.  So  you  see,  even  though 
a  lot  of  engineering  know  how  is  behind  the 
design  of  a  commercial  rig,  now  and  then 
somewhere  along  the  production  line  some- 
body goofs. 

High  Power  Harry  bought  his  costly  com- 
mercial rig  because  it  is  rated  at  2000  watts 
PEP.  An  old  time  AM  er,  Harry  didn't  read  the 
fine  print  which  claims  an  output  of  only  300 
watts  on  that  mode  of  transmission. 

Hurry  Up  Hal  says  he's  too  busy  to  build. 
He  just  can't  stay  off  the  air  long  enough  to 
roll  his  own.  Hal's  forgotten  that  it's  possible 
to  derive  a  great  deal  of  satisfaction  from  cre- 
ating something  with  a  soldering  iron  and  a 
screw  driver,  In  fact,  building  can  be  just  as 
much  fun  as  yakking  on  75  with  the  natives 
of  New  Haven,  Nashville  or  Nutley, 

If  you Ve  read  this  far,  you've  probably  con- 
cluded that  I'm  one  of  those  miserable  old  die 
hards  who  spends  most  of  his  time  writing 
nasty  letters  to  ham  magazines  about  the 
bumper  crop  of  knob  twisting  nitwits  who  in- 
habit the  amateur  bands  these  days,  On  the 
contrary,  I  believe  it  is  a  privilege  to  live  in  a 
country  where  so  many  individuals  can  truly 
afford  the  finest  manufactured  equipment  that 
money  can  buy.  Furthermore,  Tin  proud  that 
my  chosen  hobby  is  one  which  provides  year 
round  pay  checks  to  hundreds  of  Americans 
who  are  employed  by  receiver,  transmitter  and 
antenna  manufacturers.  However,  I  do  feel 
that  a  lot  of  newly  hatched  hams,  the  kind 
who've  never  wound  a  coil,  held  a  soldering 
iron  or  built  a  beam,  get  too  little  pleasure  for 
each  dollar  they  invest  in  the  radio  game. 

If  you  have  a  well  padded   bank   account 
nr  if  you  live  in  a  small  apartment  or  a  house 
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trailer  where  you  can't  find  room  to  set  up  a 
modest  workshop,  faclon  built  gear  obviously 
is  the  answer  to  your  requirements.  On  the 
other  hand,  if  you  must  think  twice  before 
spending  a  dollar  and  if  you  can  locate  enough 
space  for  a  small  workbench  somewhere  in 
your  home,  I  contend  that  it  will  pay  you  to 
consider  the  advantages  of  building  as  much 
of  your  ham  gear  as  possible.  What  are  these 
advantages?  Among  the  more  important  ones 
are  the  following: 

When  you  build  it  yourself  you  increase 

YOUR  STORE  OF  PRACTICAL  KNOWLEDGE,- Some 

hams  attempt  to  lord  it  over  their  Citizens 
Radio  brethren  by  boasting  of  the  difficult 
theoretical  examination  which  must  be  passed 
before  a  license  is  granted-  Actually,  though, 
just  about  any  halfway  intelligent  human  being 
has  the  ability  to  memorize  the  contents  of 
the  License  Manual  and  squeak  by  the  ama- 
teur exam  with  a  passing  grade.  In  view  of 
this  fact,  it  is  hardly  surprising  that  so  many 
amateur  operators  know  little  more  about  what 
goes  on  behind  the  front  panel  of  a  transmitter 
than  do  their  mail  order  counterparts  on  the 
Citizens  Band, 

You  can  read  all  kinds  of  text  books.  You 
can  commit  to  memory  every  word  in  the  in- 
struction manual  that  came  with  your  commer- 
cially built  rig.  Nevertheless,  until  youVe  ac- 
tually worked  with  parts  and  have  assembled 
them  into  a  properly  functioning  electronic 
device,  you  can  hardly  claim  to  be  a  well 
rounded  master  of  the  amateur  radio  art, 

A  ham  who  doesn't  build  is  analogous  to  a 
chemistry  or  physics  major  who  has  never  been 
inside  a  lab.  It's  true  that  the  answers  to  most 
technical  questions  will  be  found  in  books, 
However,  if  you  discover  the  answers  while 
actually  working  with  a  rig  you've  constructed, 
yourself,  the  information  you  glean  will  take 
on  added  significance  and  will  really  stick  with 
you, 

As  the  home  constructor  assembles  an  elec- 
tronic gadget,  one  piece  at  a  time,  he  becomes 
familiar  with  the  location  of  each  part  in  his 
rig.  During  the  debugging  process  which 
usually  follows  the  completion  of  home  built 
gear,  the  experimenter  learns  the  effect  of  a 
little  more  resistance  here,  a  smaller  coil  there, 
etc.  He  gets  the  feel  of  his  equipment  and 
therefore  doesn't  hesitate  to  dig  in  when  some- 
thing needs  to  be  repaired*  Unlike  many 
"buyers,"  a  "builder"  is  seldom  overawed  by 
the  complex  wiring  so  often  encountered  in 
today's  receivers  and  transmitters. 

Home  built  gear  can  be  \tade  to  out- 
pi1u  ohm     similarly     ffuclp     commkiu  !al 
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CUSHCRAFT 


621     HAYWARD     ST 
MANCHESTER  N.  H 


50,000    SOLO    IN    6    MONTHS!    IEKTRON    EXCLUSIVE 

MONEY 


JUMBO  PAKS  by  the  POUND^ 


an  tee 


RADIO-TV    PARTS-500    to    1,000    pes    per    pound! 


O   ONE    POUND 

Precision    Resistors 

WOKTH    *l'»" 

G   ONE    POUND 

Discs    &     Ceramics 

WORTH    $75 

ONE    POUND    CUl> 
Disc     Condensers    &    ma 
WORTH    $50 


a   ONE   POUND 

Discs.     Ceramics, 

Precisions 

wormi    $70 

Q   ONE   POUND 

Ceramic  Condensers 

WOKT1I    $85 

ONE    POUND 

Tubular  Condensers 

WORTH     $85 


BUY    4    PAKS     &    PICK    THE    5th     FREE 


HOW  TO  ORDER:  Include 
dun'Jc  or  M.O.  with  sufficient 
postage;  exress  returned, 
CO.D.  orders,  23%  down; 
rated,  net  30  days.  JXPLUDE 
244  Everett  Ave.,  CfaeJlta  50,  Mass,  POSTAL    ZONE    ill    addretl. 


Free 

catalog 

Write! 


LEKTRON 


Prices  Reduc 


ED 


We  lake  great  pride  in  producing  the  very 
finest  VHF  equipment  that  can  be  made.  If 
you  are  interested  in  serious  VHF  and  UHF 
work  then  you*ll  want  a  Tapetone  Converter. 
Few  amateur  workshops  have  the  tools  and 
equipment  needed  to  produce  these  finely 
crafted  converters. 

In  order  to  serve  you  faster  and  more  per- 
sonally we  are  now  selling  our  units  directly 
from  our  laboratory.  This  is  the  only  practical 
system  since  each  converter  is  practically  cus- 
tom built  and  tuned. 

ConveHers  for: 
50—108— 144— 220— 432— 1296    mc 

Send  for  a  complete  description  of  our  many 
models  ami  the  latest  price  list.  Prices  have 
been  reduced  on  all  converters. 


TAPETONE 


10   Ardlock    Place 
Websfer,  Mass. 
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equipment,— Mass  produced  items  must,  of 
necessity,  contain  compromises  between  per- 
formance and  price.  Here  is  where  the  hobby- 
ist has  a  distinct  advantage.  His  labor  costs 
nothing  and  if  he's  ingenious,  he  can  hold 
component  cost  to  a  relatively  low  figure.  Take 
tor  example  VFO's.  IVe  wired  up  two  different 
VFO  kits  and  have  extensively  experimented 
with  a  third.  Not  one  of  these  approached  in 
performance  (mechanical  and  electrical  sta- 
bility, ease  of  tuning)  a  VFO  which  I  built, 
myself,  at  a  cost  approximately  equal  to  that 
of  the  least  expensive  kit. 

I  know  a  fellow  who  wanted  an  antenna 
with  so  much  gain  that  it  would  put  hi  in  way 
above  the  QRM  and  would  provide  consistent 
QSO's,  even  under  the  most  adverse  condi- 
tions. He  had  to  build  it  himself,  because 
there  is  not  lung  in  the  catalogs  that  can  ap- 
proach its  performance.  You  see  it's  a  10  meter 
Quad— with  twelve  elements, 

Home  built  gear  can  be  tailored  to 
yoi  h  specific  needs  —  I  wanted  an  effective 
beam  that  would  cover  10,  15  and  20  meters. 
Because  of  nearby  tree  branches,  no  element 
could  exceed  18  feet  in  length.  Out  of  respect 
to  my  flimsy  mast,  the  weight,  including  rota- 
tor, couldn't  be  much  more  than  10  pounds. 
To  top  off  my  requirements,  the  radiator, 
director  and  reflector  must  be  tunable,  by  re- 
mote1 control,  from  the  shack.  The  finished 
product  met  every  one  of  my  specifications  at 
a  cash  outlay  of  less  than  ten  dollars. 

The  home  constructor  need  not  pay  foe 
unnecessary  features.— In  order  to  please 
the  varied  tastes  of  prospective  buyers,  a  man- 
ufacturer must  include  as  many  features  as 
possible  in  the  gear  he  markets.  This  may 
make  for  versatile  performance,  but  it  also 
adds  to  the  selling  price.  Tin  not  interested  in 
RTTY  so  why  should  I  pay  to  have  FSK  built 
into  my  rig?  I  don't  like  VOX.  For  this  reason, 
when  I  built  my  SB  rig,  I  left  out  this  annoy- 
ing (to  me)  feature.  The  money  I  saved  by 
the  omission  helped  pay  for  other  features  that 
1  wanted  to  include, 

A  FELLOW  WHO  BUILDS  OBTAINS  EXTRA 
PLEASURE      FROM      HIS      HOBBY,— Whether      you 

follow  a  circuit  that  has  appeared  in  a  maga- 
zine or  design  your  own  rig  from  scratch,  once 
you  have  it  completed  and  on  the  air,  you'll 
experience  a  feeling  of  accomplishment  that 
can  never  be  enjoyed  the  fellows  who  buy 
kits  or  factory  wired  gear,  When  a  far  off 
station  comes  back  to  a  call  from  'Sour  baby" 
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youll  be  filled  with  a  pride  that  must  be  ex- 
perienced to  be  appreciated.  And  when  non- 
technical visitors  come  to  the  shack  yon  can 
rightfully  boast  that  "yen*  made  it,  yourself/* 

HOMi:   CONSTRUCTION  GETS   YOU  OUT  OF  THE 

stereotyped  QSO  rut.— Have  you  really 
listened  to  the  kind  of  QSO's  that  are  prevalent 

today?  A  tvpical  transmission  goes  something 
like  this;  "Big  In  s  an  FV300  feeding  an  NG47 
beam  with  an  XX22  for  a  hearing  aid."  That's 
all  there  is  to  it.  No  more  description  of  the 
layout  is  required,  because  everyone  knows 
just  what  these  mass  produced  items  look  like. 

When  the  home*  constructor  goes  on  the  air, 
however,  this  is  not  the  case.  Each  piece  of 
gear  he's  put  together  is  a  custom  job.  Even 
though  much  or  all  of  it  may  have  been  copied 
from  a  similar  unit,  no  other  ham  gadget  is 
exactly  like  it,  Consequently,  a  thorough  over 
the  air  description  is  in  order.  This  takes  time 
and  before  you  realize  what  is  happening,  a 
good  old  fashioned  rag  chew  is  in  progress, 
since  the  boys  involved  are  doing  more  than 
just  spouting  model  numbers, 

The  fellow  who  builds  ins  own  doesn't 
si  iv  away  from  CIRCUIT  CHANGES.— The  owner 
of  a  commercial  unit  seldom  cares  to  make 
revisions  that  might  adversely  affect  the  resale 
value  of  his  equipment.  On  the  other  hand 
a  home  constructor  has  no  such  qualms. 
Whenever  he  wants  to  improve  performance 
by  trying  out  a  new  circuit,  he  merely  plugs  in 
Ins  soldering  iron  and  goes  to  work. 

It  costs  less  to  build  than  to  buy,— Un- 
doubtedly the  most  important  reason  for  con- 
structing \  our  own  ham  gear,  as  far  as  the 
fellow  with  a  thin  billfold  is  concerned,  is 
that  by  so  doing  you  can  save  money. 

About  a  year  ago  I  decided  to  up-date  my 
rig  by  adding  a  bandswitching  final  for  C\V, 
AM  and  SB.  The  amplifier  I  built  is  capable 
of  1000  watts  PEP  input  as  a  linear.  In  Class 
C  service  it  is  rated  at  500  watts  C\V  and  400 
watts  phone.  From  the  time  1  first  though* 
of  building  the  amplifier,  until  1  had  it  com- 
pleted and  on  the  air,  I  paid  out  less  than 
$8.00  for  new  materials.  All  the  rest  of  the 
parts  came  from  my  junk  box.  Using  today's 
ham  logic,  the  entire  amplifier  cost  me  less 
than  a  penny  a  PEP  watt. 

Actualh,  some  time  in  the  past,  1  had  to  pay 
for  most  of  the  parts  I  took  from  the  junk  box. 
Thus,  in  order  to  fairly  evaluate  the  total  cost 
of  the  amplifier,  the  original  amount  paid  for 
all  components  probably  should  bt>  figured  in. 
When  this  is  done,  the  price  tag  reads  $27.94. 
Even  if  I  didn't  have  a  junk  box  to  rely  on  and 
had  found  it  necessary  to  purchase  every  part 
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new  from  a  current  catalog,  the  price  of  the 
linear  would  be  only  $95,00.  This  is  somewhere 
between  J5  and  l&  of  the  cost  of  a  kit  or  factory 
wired  amplifier  with  similar  characteristics. 

The  true  home  builder,  of  course,  seldom 
buys  all  of  his  parts  at  40  and  2  off  list.  In- 
stead, he  is  constant  on  the  lookout  for  bar- 
gains.  He  picks  up  usable  tubes  and  trans- 
mitter components  for  a  fraction  of  their 
original  cost  at  ham  club  swap  and  shop 
sessions,  He  cannibalizes  war  surplus  equip- 
ment for  needed  parts.  He  purchases  small 
items  such  as  resistors  and  capacitors  in  kits 
or  by  the  pound,  He  carefully  scrutinizes  the 
ads  in  the  back  pages  of  ham  publications 
while  searching  for  low  priced  items.  Even 
through  the  heyday  of  surplus,  with  its  50? 
beam  rotators  and  790  304TL's  is  long  gone, 
a  fellow  with  a  sharp  eye  can  still  save  plenty 
of  money  when  buying  material  for  equipment 
con  struct  ion . 

What  about  appearance?— Many  home 
constructors  lack  the  shop  facilities  and  me- 
chanical know-how  required  to  give  their  gear 
that  sleek  factory  styled  look.  This  is,  how- 
ever, a  rather  insignificant  drawback,  because 
the  fellow  on  the  other  end  of  a  QSO  isn't 
interested  in  the  appearance  of  your  rig,  All 
he  cares  about  is  how  it  sounds  over  the  air. 
By  observing  the  rules  of  good  engineering 
practice,  the  home  constructor  should  be  able 
to  produce  a  rig  that  rivals  or  even  excels 
the  performance  of  the  average  piece  of  com- 
mercial gear. 

Of  course  there  is  no  law  which  says  that 
home  built  equipment  must  have  an  amateur- 
ish look  about  it-  Take  the  case  of  one  of 
my  friends.  Although  he  owns  a  top  notch 
commercial  kilowatt,  he  still  enjoys  building 
accessories  for  his  station.  Recently  he  put 
together  a  keyer  that  is  a  superb  example  of 
craftsmanship.  The  unit  works  perfectly  and 
yet  it  cost  him  only  one  third  as  much  as  the 

{Continued   on   page  67) 


KEEP  CANDEE  HANDEE! 

■ 

FAMOUS  Q  5ER    1    (   \ 
Tills    Is    the    fantabiiluus    fJiie!    l!J0-5.%0    kc.    The    re- 
ceiver you've  been  looking  for  a  I  only 
BC  -454 :  3-6  He.    ..*  *■ ... 

MD-7    MODULATOR:    Sj-rr  ia!    


...... 


.       ■       r      -      .      .       I       ,       ,       - 


$n.nr> 

7,95 

7.95 
■a  o 


:i 


A  TRIO  OF  HEADSET  BARGAINS! 
HS-23:  Hi  Impedance.  Leather  covered  beadband. 
[irand  new*  Gr  e&l  b uy*  Only  »* •»*-••  *..«**--.. 
HS*33:  Lw  impedance.  Leather  entered  head* 
hand.  Brand  new,  A.  J.  J.  Candee  Special  -...- 
HI    Fi    Headset:    15.000  cycles!   Brand   new   with 

chamois  cushions.   It's  terrific  1  Only   ».,»..••• 

CD  3G7A    Headset    Extension    Cord:    Brand   new. 
Approximately  5   ft.    Iflntffh,    Only 


**.».*> 


$4.95 
5,95 

B,88 

.4n 


APM-i    FM    TRANSCEIVER 

120-460   Me.    Comnl.   willi    tubes,    Bi£    HJa ,   S2.05 

Anprox.   slip,   \\t,  per   unit   25   lbs.   ....TWO   for  5,00 


YOU     GOT     ITI    WE    WANT    IT:    LET'S     DEAL? 
We're  paying  top  $$$  for  CillC-0;  PIIC-6.   -8,   -U,   -10; 

frN-fiSA;    All    electronic    test    eonip. 


APX-6   TRANSPONDER 
A  midget  warehouse  of  paital  Blowers,   three  Veeder- 
Root  counters.   I.F.  strlns.   ia\ity,   over  3il   tubes,    etc. 
Includes  3E29  tube.  Good  am±   A  STEAL  AT  ONLY 
(2  for  $1!J,U<M    •  ■  *   $9*95 

R-4A/ARR-2    RECEIVER 
*3i-^S    Mr.    :i    lubes.    inii-\    tiiimble    receiver.    See 
AujC./5$i  L'.Q    Magazine  Tor  comers  Jon.   Ksi-e  Lieut  tmid+ 
TWO    for   $5-00,    Eaeh    - . 52.95 

1-208  FM  SIGNAL  GENERATOR 
Freq.  ranges:  1,9-4.5  lie.  and  19-16  Mr.  Frequency 
deviation  may  be  adjusted  ft. 5  Kc.  for  Lil-i,5  He*  and 
0-50  Ice,  eaeh  Bide  for  (be  Jir-45  Mc,  band,  With 
output  meter  and  speaker.  115*  60  cycles  or  12  VI>C 
input.    Eieelltnt    condhinn.    .... . .. .,.,$49.95 

All  items  FOB  Burbank,  Calif. 9  subject  to  prior  gale. 
En    Calif,   add  4%.    Min.  artier  $3,95, 


J.   J.   CANDEE  CO. 


Dept.   MS 


509    No-   Victory   Blvd.,    Burbinlc,   Calif 
Phone:    Vkloria  9-2411 


COR-MAC  CUBICAL  QUAD  ANUNNAS 

FOR   2  AND   G   METERS 

WIN    jmrcido   Greater   gain   with   less    elements    tbaa    Ya&i  type 

arrays 

Anlenna    input    Imnechnirp    will     rnuiih     :my    standard    eo- axial 

cable,    eliminating    need    r^r   tricky    matching    devices    that    call 

ruiiM'   severe   iirnver   losses, 

Broad    tuning    provides    low    standing    wtive    raLios    over    entire 

band. 

IjirRo  capture  area,   law  ancle  of   radiation   and  some  efficiency 

for  t+0  degree  cross  polarized  signal  transmission  and  reception* 

Complete   kit*,    less   element    wire,    requiring   only   tcren    driver 

and    pliers    for   assembly.    All    machined    aluminum    roust  ruction 

Kitn    exception   erf    ti    meter  wood    dmud    spreaders. 

2  meter.   2  element   portable   qurd    with   element  wire    @    $12.50 
Post   Paid 

CUSTOM    BUILT  2  AND   6    METER   QUADS 

4  element  2  @  $19.50,  5  element  2  @  $24,50, 

2  element  6  @  $18.50,   3   element  6  @  $24.50, 

4  element  6  @  $29,50 
All    prices    F,O.B.:    Warehouse    on    custom    antennas 

J.  S.   MacELROY   CO.,   INC. 

74   Trinity   Place,    N.Y.   6,    N.Y. 


sruRsTNoiSTSUESPRING  1961  CALLBOOKS 

The  SPRING  issues  of  the  CALLBOOK  are  now  on  sale  at  you  fav- 
orite radio  parts  store.  Be  sure  to  ask  for  your  copies  of  the  latest 
edition.  Or  order  direct  by  mail  from  the   publisher: 


United   States    Section,  per  copy 
(All  K  &  W  calls) 

Foreign   Section,     per  copy    ,,.. 
(All   countries  outside    U.S.A.) 


, .  .$5.00  plus  25C  for 
mailing* 

.    $3.00  plus  25$  for 
mailing. 


RADIO  AMATEUR   CALLBOOK,   Inc. 

4844  Fullerton  Avenue,  Chicago  39,  Illinois,  Dept.  ST-2 
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SPERA  ELECTRONICS 

37-10  33RD  STREET  LONG  ISLAND  CITY,  NEW  YORK 

Phone:  STillwel!  6-2190—  STiflwell  6-2199 


GELOSO  Two  Meter  VFO-Transmitter 


Model  4/103 

VFO   with 

dial 

$29.95 

(less  tubes  &  xtal) 


Stable  VFO   or  Xtal 

144-148  mc 

Calibrated 

Wired  ready  to   use, 
not  a  kit 

6CL6   VFO 

6CL4  Xtal  Osc 

12AT7  Multiplier 

5763   Output 

12  mc  Xtals 

Will  drive  an  832  or  2E26 


Tin*  Geloso  VFO  makes  an  ideal  exciter  or  low  power  transmitter.  The  VFO  operates  on  18  mc 
and  is  multiplied  to  144  me.  The  xtal  osc.  operated  on  12  mc  and  multiplies  up  to  144  mc.  Handy 
for  nets,  operating  near  band  edges,  CAP*  MARS,  etc*  A  set  of  tubes  for  the  rig  are  only  $6J5. 
Model  4/102  VFO,  5  bands  (80-lOMi,  assembled,  wired,  tested  and  calibrated.  Will  drive  a  pair 
of  807?s  or  6146?s.  Price,  with  dial,  but  less  tubes:  $29.95 

PI  Tuning  Coils,  complete  with  band  change  switch.  Model  4/111  for  use  with  parallel  807  s  or 
6146's  and  Model  4/112  for  use  with  single  807  or  6146  (60  watts).  Tune  80-10  meters.  Coil  is 
1%"  x  3%"  and  mounts  to  S%ft  depth.  Price  for  either:  $4,95. 


-LING  _&  LEE  Ltd 

14.  K        —      PAf. 

APP  POP 

MA3E    IN    tNGLAND 


■■ 


■   in     ■■  —  i 

?  i? »  ;  ■  '  i  i  m  i  *  i  It?  i  ■  )  '  •  *• 


MINITR1P 

[hi-  ia  a  real  fancy  Ease,  It  costs  a  bit  extra,  but 
it  provides  safe  protection  for  your  gear  without 
burning  out  every  time  you  have  a  brief  overload 
or  a  quick  short.  If  the  overload  persists  the 
Minitrip  will  blow  out.  They  are  available  in  cur- 


rent ratings  of  100,  150,  200,  300,  500,  750,  and        prj 


Modulation  Xfmr  for  Geloso  VFO. 

Crystals  Type  FT-243,  any  frequency 
7725  7900  8000  8025  8050  8075 
8100  8150  8175  8225  8275  8300 
8325    8350    8375    8400    8600    

Crystal  Type  CR27  U  freq  28.55556 
mc,  fine  for  Heath  or  Johnson  rigs 
for  1 0  meter  band 

Crystals,  RCA  Type  VC-5,  100  Ice •-.-.« ,  . 

Crystals,  RCA  Type  VC-5.  100  kc 

Meter:  0-500  micro-amps  2I/2"  round. 

Helipot    Linear    10K    pot    type    SG354 

5%     

Resistors,    1%    '^    watt,    well    known 

4.3K    5.1  K   7.5K   8.2K    9.1  K    24K   27K 
33K  36K  39K  43K  47K  56K  62K  82K 
240K 
GE   Xfmr  0.3,  5.6a,   6.5  8a;    1 20v   60cy 


$4.95 
501 


1.95 
4.50 
4.50 
2.95 

1.95 
.06 


•    «  •    • 


*    ■    *    * 


*    * 


1000  ma.  They  will  stand  a  100%  ovei  load  for 
about  45  seconds,  a  200%  overload  lor  about  12 
seconds,  300%  for  7  seconds*  and  500%  for  about 
four  seconds.  Currents  up  to  40  times  the  rate 
will  be  tolerated  for  a  fraction  of  a  second, 

Minitrip  .  .  ,  69£  each 


Pots,  General  Radio  471 A  10  or  20K. 

Relay,   Sigma  4F  8000  ohms,   1    ma,   5 

prong   can    **••••«*••••••**■•»■• 

Relay,  time  delay,  Westinghouse,  2  see 
— 50  min. 


*  •  •  * 


•  *  • 


*  *  *  » 


•  * 


*  * 


3.25 
4.50 

4.75 
6.50 


And  ihis  is  just  a  liny  fraction  of  tlie  interesting  s-liiff  I've  got  around.  Huw'd  yon  like  to  really 
see  some  lists  of  equipment  and  parts?  Drop  me  a  line  or  drop  in  and  rhew  the  rag.  .  .  .  Russ 
W2UFU.  And  Ley,  don't  pass  up  that  Geloso  VFO,  you'll  love  it. 
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(Continued  from  page  65) 

factory    made    article    after    winch 
fashioned. 


it    was 


What  about  compactness  and  conveni- 
ence?—If  you  have  the  patience  to  design  and 
redesign,  and  if  you  don't  mind  working  in 
cramped  quarters,  you  can  come  up  with  some 
pretty  compact  gadgets.  In  most  instances, 
however,  the  average  product  of  a  home  work- 
shop is  larger  than  its  commercial  counter- 
part. Although  small  size  is  often  considered 
a  virtue,  under  certain  circumstances  it  is  a 
drawback,  especially  when  repairs  become 
necessary.  A  lot  fewer  headaches  are  gen- 
erated by  rack  and  panel  rigs  with  easily 
accessible  components  than  by  compact  table 
toppers  with  their  layer  upon  layer  of  parts 
squeezed  into  the  smallest  possible  space. 

Conclusion,— In  spite  of  the  great  variety 
of  kits  and  ready  made  equipment  now  on  the 
market,  and  in  spite  of  the  convenience,  com- 
pactness and  excellent  appearance  of  tins  geart 
I  believe  that  there  is  still  a  place  in  ham 
radio  for  the  fellow  who  rolls  his  own, 

If  you  want  the  best  possible  performance 
for  each  dollar  expended— If  you  want  a  rig 
which  boasts  features  not  ordinarily  included 
in  manufactured  gear— If  you  want  a  trans- 
mitter or  receiver  tailored  to  your  own  spe- 
cial requirements— If  you  want  to  increase  your 
practical  and  theoretical  knowledge  of  elec- 
tronics, then  try  your  hand  at  home  construc- 
tion. 

I  think  you'll  enjoy  that  wonderful  feeling 
of  accomplishment  which  comes  only  to  those 
who  operate  equipment  that  they,  themselves, 
have  put  together. 


Phone  Patching 

OK  between  U.S.  and  Canada,  Chile, 
Costa  Rica,  Cuba,  Ecuador,  Haitf,  Hon- 
duras, Liberia,  Mexico,  Nicaragua, 
Panama,  Paraguay,  Peru  and  Venezuela, 
Puerto  Rico  and  Virgin  Islands  count  as 
part  of  U.S.,  as  do  U.S.  licensed  over- 
seas stations  using  W-  or  K-  prefixes 
[except  KA2-KA9). 


Incommunicado 

Don't  talk 

with  the  following:  Caml 

Dodia 

FI8. 

XU; 

Indonesia    PK, 

YB-YH; 

Laos 

XW8 

;  and  Viet  Nam  FI8, 

XV,  3W. 

VHF-UHF 


ASSOCIATES 
P.  O.  BOX  1068 
FAIRFIELD,  CONN, 

DIRECTIONAL    POWER   COUPLER 

50   TO   500   MCS   -    10  TO   1000   WATTS 

4  INSTRUMENTS    IN  ONE 

STANDING    WAVE    RATIO 
MODULATION    MONITOR 
FIELD    STRENGTH    METER 
LINE   LOSS 
52    ohm    model:    L52 
75    ohm    model:    L75 
BULLETIN   E  5275 

Each     unit     individually     aligned     to     in    42A    50 
sure     perfect    meter    calibration.  *p**tiJv 

NUVISTOR   PRE-AMPLIFIER 

EXCELLENCE    IN    PERFORMANCE 

4      MODELS  TO  COVER: 

48-60   MCS- 

MODEL  G-50 

KD-150  MCS- 

MODEL  G-144 

210-240  MCS- 

MODEL  G-220 

410-450  MCS 

MODEL  G-432 


BULLETIN   E-5124 

lividua 
mum    noise    figure. 


<t|Q   Q5   Each    unit    individually    aligned    for    op 


417-A   GROUNDED   GRID   PRE  AMPLIFIER 

$21.95   LESS   TUBE  $39,90   WITH  TUBE 

SELECTED  DEALERS:     KAUfMAN  electronics 

73    Frank    Street 
Bridgeport,   Conn. 

DEALER   INQUIRIES   WELCOMED 


HAIL   COLUMBIA! 


NOW! 


Largest  Store-Warehouse  in  the  country 

Huge  stock  ol  electronic  components 

Gigantic  surplus  department 

Like    Electron icsville,    man,    all   under   one 

roof! 

Free  Bulletins,  Write.  Try  resisting  our  lire- 

sistable  bargains! 

We    buy  used   equipment.   TS,  GRC,  PRG, 

VRCf  etc.  Let  us  hear  from  you- 

COLUMBIA  ELECTRONICS 

4365    W,     Pico    Blvd.     (near    Crenshow) 

Los     Angeles,     Calif  WE     8-3731 

Why   buy   elsewhere— when    COLUMBIA   undersells 

every  one! 


ALL  BAND  TRAP  ANTENNA  ! 


Reduces  Interference  and 
Nnise  on  All  Makes  Short 
Wave  Receivers.  Makes  World 
Wide  Reception  Stronger. 
Clearer  on    All    Bands! 


For  ALL  Amateur  Trans- 
mitters. Guaranteed  for 
500  Watts  Power  for  Pt- 
Net  or  Link  Direct  Feed, 
Light,  Neat,  Weatherproof 


Complete  as  shown  total  length  102  ft.  with  S7  ft.  of  72  ohm 
balanced  feedllup.  Hi -impact  molded  resonant  traps,  (Wt,  3  oz. 
l"  x  5"  long).  You  just  tune  to  desired  hand  for  beamllfce  re- 
>nlts.  Excellent  for  ALL  wrirhl-wUle  short-wave  receiver**  and 
■naleur  transmitters.  For  NOVICE  AND  ALL  CLASS  AHA* 
TEfRS!  NQ  EXTRA  TUNERS  OR  GADHETS  NEEDED! 
Eliminates  5  separate  antennas  with  erceilent  performance 
guaranteed.  Use  as  Inverted  V  for  all  band  power  gain,  NO 
HAYWIRE  HOUSE  APPEARANCE!  EASY   INSTALLATION ! 

BO -40-20- 15-10    meter    bands.    Complete.**,*,*.. $14.95 

40-20-15-10  meter  bands,   54»ft.  ant.    (beat  for  w-w  iwl's)    13.95 

JO- 15-10  meter  bands.    Dual  Trap.   24-ft.   antenna 19.95 

SEND  ONLY  $3,00  (rash,  ck,  mo)  and  pay  postman  balance 
I  (ID  plus  postage  on  arrival  or  send  full  price  for  postpaid 
delivery. 

Available  only  from: 
WESTERN     RADIO    -    Depf.     A7-3     -    Kearney,     Nebraska 
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RW  SURPLUS  SPECIALS 

ARC-2  Collins  Transceiver,  2-9Mc,  Cost 
$2250.  Shipping  wt,  ICO  lbs.,  fob  Chi- 
cago  or  Los  Angeles.  While  they  last!.... 

ARC-3    Receiver    AM    100  156    Mc    with    sche- 

ARC-5  "Q'5er"   190-55OKe.   Used  good.  . 
ARC-5    BC-458    Transmitter    5.3-7    Mc.    Used, 

BC-603    NbVm'  Receiver/  2027.9    Mc/  "Brand 

I      '  f _     W    ■  ■■        b       r        r        i       ■        ■       ■*■**!       ■*!       ■       ■■■■       +       *■        •       ■       I       ■       4-       «       P       ■ 

BC  604  NBFM  Transmitter,  20-27,9  Mc  See 
CQ    Nov,    I960    for    conversion    30    Watts- 

d  f  ana  ir%  e  vr  ■  *~-*~*  *•*#»•*.•■**#•»  v  *■»*-•»■.»»•  • 

Send    Money    Order    or    Check    with    order. 
Write    for     Bulletin     -32-LOADS     OF     BARGAINS. 

RW  ELECTRONICS 


S  59.50 

12.95 
11.95 

5.95 

15.95 

4.95 


2430  5*  Michigan  Avenue 
Phone:   CAIumet   5-1281 


Dept.  73 
Chicago    16, 


CONTROL  your  FREQUENCY 

WELL     MATCHED     ANTENNA     SYSTEMS     GIVE     YOU 
THAT     STAND     OUT     SIGNAL 

ANTENNAS  FOR   EVERY  PURPOSE 

S4ZU    Minibea-ms    and    Birdcages 
Hy  Gain  Telrex  Andrews 

HF  VHF  UHF 

ROHN  TOWERS-A  Siie  end  Height  for  any  occasion. 
Rotators,    Cables,    SWR    Bridges,    etc.,    Available. 

Write  for  Information — *  Mention  "73" 

Write  NOW 

HOUSE  OF  ANTENNAS 

1153    East    82nd    St„    Chicago    19, 


The  Curta  Computer 

This,  the  world's  smallest  computer,  is  made  in  a 
tiny  factory  up  in  the  mountains  of  Liechtenstein*  Al- 
most unknown  in  this  country,  this  is  an  incredible 
invention.  It  will  do  everything  that  a  big  desk  type 
can  do,  though  it  is  only  2'  in  diameter  [2iif' 
for  the  "big"  Curta).  If  you  have  to  do  a  lot  of 
calculating  in  your  business  and  you  would  like 
something  smaller  or  less  expensive  than  the  Mon- 
roe or  Friden,  then  send  far  literature.  The  "big" 
Curta  has  eleven  keys  and  will  give  an  answer  ac» 
curate  to  15  digits.  You  can  multiply  an  11  digit 
number  times  an  8  digit  number  and  get  your  an- 
swer to  15  places.  Adds,  subtracts,  multiplies,  di- 
vides quickly  and  accurately.  Takes  only  a  few 
minutes   to   feorn   how   to  use*   Rugged. 


Curia     Model     1 lit     p  hires 

for    result     -  .  .  . ■     $I2S.O© 

Curd    Mattel    H^— (13   plares 

ft*r  result  )    .*•••••••«     Si  65.00 


Further  Information? 
Write 

RADIO   BOOKSHOP 


1379  East   15th   Street 


Brooklyn  30,   N.    Y 


I 


Who 


When 


TT's  fun  to  tell  a  QSO-pal:  "don't  you  re- 
A    member   our   first   QSO    on    February    7th 

eight  years  ago,  but  friend,  I  haven't  received 
your  QSL  yet*  .  .  ,"  Well,  we  still  'remember1 
his  name,  his  QTHr  and  maybe  we  can  tell 
him  some  more  details  of  that  QSO,  too.  And 
the  chap  is  amazed  at  our  memory. 

Well,  here's  the  real  truth:  The  contact  real- 
ly was  eight  years  ago,  but  by  my  honor  we 
didn't  dig  out  the  details  from  the  final  stage 
between  out  narrow  shoulders.  No,  the  info 
was  picked  up  from  the  file  system. 

If  you  have  no  file  system  yet,  here's  one 
which  certainly  is  interesting  enough  to  get 
acquainted  with.  I  do  not  aim  to  present  this 
as  the  best  and  only  one,  but  I  have  done  well 
with  it  for  some  years. 

Originally  I  printed  a  card  quite  different 
from  this  one.  It  had  space  for  the  call,  name 
and  QTH  plus  date/QSL  for  the  first  QSO  on 
each  band  plus  space  for  the  date  of  every  QSO. 
This  was  alright  as  long  as  I  was  operating 
only  CW  on  the  bands.  However,  the  XYL 
got  her  ticket  and  wanted  lone,  so  I  had  to 
change  the  cards.  It  became  essential  to  re- 
serve space  for  more  details.  Finally  the  pres- 
ent card  was  made  to  meet  the  requirements 
of  any  active  amateur  using  any  mode  of 
transmission,  CW,  AM  or  S.'3B. 

There  are  two  sides  printed  of  the  cards. 
The  cards  are  filed  alphabetically  according 
to  the  calls,  and  naturally  the  side  with  the 
call  sign  is  kept  in  sight.  So,  here  we  go: 
Look   at   the   Fig.   1.   The   'box'   in   the   upper 


1 

-     John,   Helsinki 

Bnd 

Obfl 

PHONE 

3,5 

7 

14 

11/9/59 

JL 

12/8/57 

21 

28 

11/1/59 

X 

0IT3XV" 


VV51 


B/9/5S 


y- 


7/5/60 


right  corner  is  reserved  for  the  call  sign  of 
the  station  worked,  the  long  space  left  from 
the  call-box  is  for  the  name  and  QTH.  Thai 
enough  to  tell  the  chap:  l4gld  euagn."  For  sim- 


plicity 
ample. 

means 
If   you 
(ill    it. 


I  have  taken  my  own  call  as  an  ex- 
If  you  find  the  card  in  your  file  it 
that  you  have  contacted  me  before, 
don't,  just  take  an  empty  card  and 
So  we  QSO'd,  and  you  see:  OH2YV 
name  is  John  and  QTH  Helsinki,  Look  still 
at  the  picture  No.   1.  You   see  we  have  con- 
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Vhere..  and  How 


John    Velamo,    OH2YV 

taeted  at  least  the  following:  CW  on  three 
bands  (7,  14  and  28  me),  AM  on  one  hand 
(14  mc)  and  two-way  SSB  on  two  bands 
(28  and  14  mc).  Good,  and  still  you  find  out 
that  you  have  received  my  QSL  for  all  other 
QSOs  except  that  on  28  mc  CW. — i.e.  on  this 
side  of  the  card  you  enter  the  first  QSO  on 
each  band  and  in  each  emission  type-  The  small 
4box*  is  reserved  for  an  "x"  or  a  "y"  or  what- 
ever you  like  to  use,  when  the  QSL  for  that 
very  QSO  has  been  received.  So  now  you  un- 
derstand the  system, 

Turn    the    card    over     (Fig.    2).    There    is 


1.1,51 


11-9-59. 


7bv 


msv  7.6.60 


j 


12.8.57  14  tfb 


8.558 


14 'ok  11 .1.59 


' — 


33  sv 


space  for  36  contacts.  Here  I  write  the  details 
of  every  QSO,  including  even  those  on  the 
title  side.  Here  is  space  for  date,  band,  emis- 
sion type,  and  QSL  received.  For  the  emis- 
sion types  I  am  using  following  abbreviations: 
C  =  CW,  F  =  AM  Phone,  S  =  2-way  SSB. 
Someone  may  think  the  'QSL  box'  useless,  but 
as  an  active  "award  hunter"  I  have  found  it 
essential  because  many  certificates  require  the 
QSO  to  be  made  after  certain  date.  Here  you 
can  chock  both  the  date  and  QSL.  Use  just 
any  mark,  myself  I  have  used  "v"  when  QSL 
is  o.k. — As  said  there  is  space  for  36  QSO's 
on  this  card.  Actually  there  are  not  very 
many  cases  where  I  have  got  to  take  another 
card  after  the  first  one  has  been  filled  up  to 
the  36.  However,  due  to  the  limited  space  in 
my  drawer  I  had  to  print  these  little  cards 
(size  only  about  3"  x  5".)  If  you  have  more 
space  for  the  file  print  larger  cards. 

There  is  some  spare  space  on  both  sides  of 
the  card  for  possible  extra  notes  (club  station 
operator  names,  power,  etc). 

Well,  there  it  is.  Now  you  know  my  "damned 
good  memory."  Anyway,  you  may  be  sure  that 
the  next  time  we  meet  I  will  not  need  to  pick 
up  your  card  to  remember  your  name;  good 
pals  remember  the  names  of  each  other  with- 
out any  files.  Just  for  safety  sake  let  me  look 
at  that  card,  however,  hi. 

Thanks  for  the  interest!  Hope  you  got  an 
idea  from  this. 


"New  1961 
Catalog" 


BARRY'S 

♦GREENSHEET 

VALUES  ARE 


OUT 


THIS  VYORLO 


it  A  complete  cata!oR  of  specialised  HAM  GEAR. 
Electronic  TUBES  and  COMPONENTS  -  •  .  fea- 
turing Harry  Electronics  savings  to  HAMS*  Ser- 
vicemen and    Experimenters, 

We  hove  Hundreds  of  Buys.  First  Quality  at  Sensible 
Prices,    Buy    with    confidence, 

Prove  these  values  to  yourself!  Complete  ana  mail 
the  couoon  below  for  your  copy  of  the  *  Green  sheet. 
Specials    *    -    ■ 

Hickok  Mutual  Conductance  Tube  Testers— 
Limited  Quantity— Used,  in  good  oper- 
ating   condition. 

Hickok  type  533.    .  . 

Hickok  type  533A.      ....,.- 

Hickok   type  53?A 

Kenyon    Plate   Transformers: 

Model  T-654.  Universal  triple  windings. 
1220  V.C.T.  @  250  Ma.;  1570  V.CT, 
@   250  Ma-;    1570   V.C.T.    @  250  tAa,   33 

lbs-  $52.75  list.   -   -   .  Special   price    

Model  T-659*  Universal  triple  windings. 
1300  V.C.T.  @  300  Ma,;  1420  V.C.T, 
@  300  Ma.;  1420  V.C.T,  @  300  Mo.  48 
lbs.  $63.70  list.   .   .   .  Special  price 


S1 10.00 

110.00 
110.00 


$17.50 


$22.50 


We    ore    ou*honied    factory    distributors    for: 

ADJUST-A-VOLT,     AMPERITE,     BARKER     & 
WILLIAMSON,    BURGESS,    CBS,    CHICAGO 
XFMR,    CORNELL-DUBILIER,    R.    L.    DRAKE 
RECEIVERS,    ELECTRO    IMPULSE, 
FOSTORIA    LAMPS,    GELOSO,    GENERAL 
ELECTRONICS,     GLA5-LLNE,     HAMMARLUND, 
HEVi-DUTY     XFMRS,     HEXACON     SOLDERING 
IRONS,    HI  PAR    ANTENNAS,    INDUSTRIAL 
DEVICES,     INDUSTRIAL     INSTRUMENTS, 
E.    T.    JOHNSON,    MOSLEY    ANTENNAS, 
NATIONAL    CO.,    NATIONAL    ELECTRONICS 
POWER    TUBES,    OSBORNE    TRANSCEIVERS, 
STANCOR     XFMRS,    TECH.     MATERIEL 
CORP.    RECVRS  XMTRS,    TRI-EX    TOWERS, 
UNITED    ELECTRONICS    INDUSTRIAL 
TUBES,    VIBROPLEX    WESTINGHOUSE    &    Others. 

We'll  also  prm-lnise  yoor  equipment  and  unused  tube*.  Send 
detail*;     BARRY     ELECTRONICS    CORP.    512    Broadway* 

New    York    12,     N.    Y.     Dept.    37. 


r 

I 
i 

I 

L 


J 'lease  uend  mfl  a  csfcpy  of  tfce  new  HHH 
my    iv- tn i    I"    you*    mailLnj    Hat. 
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*■.■•» 
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THE    MIRACLE     15    POSSIBLE    #    THE    IMPOSSIBLE    CAN 

BE    DONE 
ITS    NEW,    ITS    COMPACT,    ITS    POWERFUL, 

ITS   LOW   IN   PRICE 

PRICE 

Net   to   Amateurs, 

Complete  with  Tubes* 

See   Your   Dealer. 

SEND  MONEY 

ORDER, 

Prices   Subject  to 

Change    without 

Notice. 

TUBE  COMPLEMENT 
5763    Final    Amplifier 
6AQ5    Modulator 
6U8  Oscillator  Multiplier 
T2AX7   Speech   Amplifier 

EXCELLO  ELECTRONICS  PRESENTS 

A  New  Low  Price  V.H.F.  Six  Meter  Transmitter  wired 
arid  tested  with  tubes.  The  Excello  Mark  II  Six  Meter 
Transmitter    is    the    lowest    priced    six    meter    transmitter 

on  the  market  today.  This  is  not  a  kit,  but  a  complete 
unit,  ready  to  put  on  the  air  with  any  power  supply 
supplying    300   v+    at    100    m,a, 

TRANSMITTER    FEATURES 

Meter  Indicator— Providing  monitoring  of  Final  Tuning, 
Grid   Drive   and   Modulation,   at  a   glance. 

Tuning  Controls— Tuning  Controls  are  all  on  the  Front 
Panel. 

Access  to  Components  — Removable  Enclosure  gives  ac* 
cess    to    all    Components. 

T.VJ.  Suppression— T-V.L  Suppression  is  accomplished 
by  shielding  and  design. 

Compact  Si le— Complete  size  of  unit  Is  4"x5''x6*'  mak- 
ing it  one  of  the  Smallest  Six  Meter  Xmitters  avail- 
able. 

Low  Power  Consumption— 250-300  v.  at  75  in. a.  10 
Watts   on   the  Antenna, 

Excello  Electronics  Co.f  Inc. 

196-10  116TH  AVENUE        -        ST.   ALBANS   12,  N,  Y. 

lAurelton    8-3804 


Get    Smart! 


Build  these  and  13  oilier 
pieces  of  equipment  which 
will  enable  you  to  learn 
the  in's  and  out's  of  Radio 
construction  and  servicing 
Ham  gear. 


R-F  Signal  Generator 


Learn 

Ham  Radio 
the  Easy  Way 


AM  XMTR 


All  the  necessary  parts 
and  simple,  easy  to  un- 
derstand instructions  ac- 
company each  RTTA 
Kit,  which  is  designed 
and  engineered  to  meet 
the  most  rigid  require- 
ments. 


Correspondence  courses  or  resident  instruction  are 
available  for  both  the  beginner  and  for  the  advanced 
student  in  ail  phases  of  Radio  and  Electronics. 

for    information    write    to: 


Radio  Television  Training  of  A 


i 

i 

j       52  East   19th  Street 

I 
I 

I 
I 

I. 


733 

merica 


Name   .  . , 
ress    . 


W       I 


i         ■        # 


■      *       1 


City 


New  York,   N.  Y. 
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(CW-RTTY  from   page   2 1 } 

rotary  distributor  contact  and  a  single  peaked 
cam  which  actuates  an  operating  lever  that 
advances  the  tape  head  one  character  for  each 
shaft  revolution.  Two  approaches  to  the  prob- 
lem bear  promise.  The  simplest  and  the  cheap- 
est would  be  to  replace  the  existing,  single 
throw  cam  with  a  unit  shaped  to  actuate  the 
operating  lever  two  or  more  times  per  revo- 
lution of  the  main  shaft.  The  second  approach, 
which  is  not  easily  accomplished  or  readily 
restorable,  would  be  to  increase  the  main  shaft 
speed  by  the  installation  of  special  gears.  The 
maximum  operating  speed  of  the  tape  head 
has  not  been  determined,  although  the  writer 
has  heard  reports  of  a  240  WPM  modification 
applied  to  similar  equipment. 

In  summary,  the  system  as  presented  is 
workable  and  will  meet  a  number  of  amateur 
requirements.  The  cost  of  the  modification  is 
negligible  and  the  original  utility  of  the  equip- 
ment is  not  impaired*  Further,  the  way  is 
open  for  those  with  the  inclination,  equipment 
and  time  to  increase  the  operating  speed  of 
the  system.  ,  -  .  Pafenberg 

Tune  Up  With  a  Solar  Battery 

THE  human  eye  is  probably  the  most  sensi- 
tive homegrown  transducer  known,  yet  it 
does  not  differentiate  readily  between  small 
changes  in  light  intensities,  especially  at  high 
light  levels. 

When  tuning  a  rig  with  a  lamp  for  a  dum- 
my load,  it  is  difficult  to  tell,  by  eye,  when  the 
resonant  point  has  been  reached.  The  lamp 
appears  as  bright  a  few  degrees  either  side  of 
resonance  as  it  does  at  resonance. 

A  solar  battery,  connected  in  series  with  a 
microammeter  and  held  near  the  dummy  load 
lamp,  will  give  a  positive  indication  when  the 
circuit  is  tuned  to  resonance.  •  .  .  W2WYM 
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U.  S.  1  ELECTRONICS 

a   division   of  AMBER   INDUSTRIAL  CORP. 

1920    E.    EDGAR    ROAD    (Right    on    Highway    U.S.    1} 

Dept.  A7 

LINDEN,    N.    J.-across    from    ESSO    RESEARCH    LABS 

PLENTY  OF  FREE  PARKING! 

30   minutes   by    Public    Service   from    N.    Y.    C. 


TERRIFIC    BARGAIN'     QO-9    XMTR,     100    W,    0.3- 
18  MCS   BRAND   NEW    $59.50 


BC-603  RCVR  Good  used  w/tubes  , 
BC-603  RCVR  Used  "as  is"  I/tubes 
BC-604   RCVR  Junker   for  parts    ,  .  . 

BC-604  XMTR  Brand  new , 

BC-458  XMTR  5,3  7MCS  Brand  new 

SCR-522    XCVR    W/tubes    l/new    

BC-620    or    BC-659    XCVR    Used    

PE-I20  or  PE-I17   Vtb  pwr   supply   , 


.      .      ■       fc     -      .      - 

.      $14.95 

4.95 

*     t     »     *    ■*     *    *    1 

2.95 

■       fl       1      i      i      i      A      1 

8,50 

I            1           1            f           I           1           ¥ 

7,50 

f      *      ***#*! 

.       22.50 

-t.        m       m        a       J.        ■       J.       ■ 

10.95 

■■       *       -i       ■*■       -m       ■*       n 

3.45 

R-8/ARN-8  75  MC  BEACON   RCVR  7  TUBES    ,56.00 
AN/CRT-1   SONOBUOY  70-90  MCS  New   .  .    $12.95 


1 


DM-34  DYN   12v .  .  .used  3.50;  new  5.00 

T-26  Mikes  for  mobiles  . . ST. 00  ea,  5/3.00 

TS-9  Telephone   Handsets    ,  .... 3.75 

TS-1 1    Telephone    Handsets ,-..<.,,  3.95 

HS-30    Headsets    1 .50    ea,   4/5.00 

5F  or  5G  Synchros  115  v  60  cycles,...    15.00  2/25,00 

10   HFD   600   v    GE    oil   cond   new LOO 

15   MFD  600   v   GE    oil    cond   new 1.50 

.00025  MFD   8000  v   peak   cond    1 .00  ea.  6/5+00 

THOUSANDS  OF  ITEMS-THOUSANDS  OF  BARGAINS! 
Write  for  free  listing— 25%  deposit  on  CO.D.  orders- 
Minimum    order  55.00.    All    prices   f.o.b.    Linden,    N*  J. 

Prices     Subject     to    Change     Without    Notice 


. 


DO  YOV  NEED     $     $     $     $     $ 
OWN  YOUR  OWN  BUSINESS 

Write  Toilay 

AD-SPEC  INC.  —  6  LAMBERT 

SPRINGFIELD,  ILLINOIS 


Long  John  Antenna 
(or  ©  Meiers 


$3495 


SPECIFICATIONS   MODEL  LJ-6 


MC 

[IB 
I>B 
MC 


Ih'sign   Center 50,5 

Jr  /  ft        A  f  J  1 1  It         ..»■»«»"•   »»**•■    ••.-.■».»■•.  •".•»*»«»»**  a£  J 

V \S~W .#?,    •  *t»  .  , 1  :1»    Jess  than    1*5 il    within  2 

Hart*  Ream    Width  .  . .43  d    { l/*>  power  points} 

impedance    *  *  *  *  *  •*.,*■*•  ♦  any  standard  ro-axial  en  hie 
Overall    length    *..*.....**.,..»...•.<*»*«     21'-  6" 

ISet    Weight     • 15    lbs. 

Shipping     Weight     •  •#«*••«*••**■»*„.•**•,»•    20    lbs. 


FEATURES 

Designed    for   maximum    forward    gain. 

Gamma  Match  for  co-ax  feeder. 

Finest    grade    aluminum    tubing. 

Exceptionally    strong    since    there    ore    no    drilled 

holes. 
All   aluminum   construction  eliminates  electrolysis. 
Entire    beam    and    supports    can    be    grounded    for 

lightning    protection. 

We  are  proud  of  this  new  Long  John  Antenna.  We've 
tried  to  put  in  every  feature  you  could  want.  The  re- 
sult is  a  reasonable  cost  high  gain  beam  which  can 
easily  be  put  up  and  which  will  stay  there  practically 
forever.  It  has  a  wide  enough  lobe  so  you  don't  hove 
to  swing  it  around  all  the  time,  yet  gives  you  tre- 
mendous  gain   where   you   want   it. 

AT     IOIR    DISTRIBITORS    OR    WRITE    DIRECT 


HI-PAR    PRODUCTS    CO^fitchburg,  mass 
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of  reconditioned  equipment... 


A I  #  # 


biggest  trading  in  our  history 
brings  you  top  values  like  these... 


ALL  WITH  90-DAY 


B&  W 

5100  Transmitter   

$219.00 

Central  Electronics 

Jb  v ™  rl       t?  A  w1  1  I  v  1     +     p      »     ■     ■     4     v    ■     i     p     ■     t     ■    # 

.,  164.50 

GC-1  Gated  Amplifier 

. ,      29.00 

600-L  Amplifier, 

. .   279.00 

Collins 

32V-1  Transmitter 

..   225.00 

32V-2  Transmitter 

.   249.00 

32V-3  Transmitter. . .  . 

. .   329.00 

KWM-1  Transceiver 

. .   475,00 

310-B  Transmitter 

99.00 

75A-3  Receiver   

. .   349,00 

75A-4  Receiver 

. .   495 .00 

Eico 

720  Transmitter 

. .     79.00 

730  Modulator, , .. 

tl     49.00 

El  mac 

A-54H  Transmitter 

..     54.00 

PMR-7  Receiver, 

„.   109.00 

Globe 

LA-1  Amplifier 

69 .00 

Chief  90A  Transmitter.  ,>¥1 

,.     32,50 

Champ  300 A  Transmitter. . 

.  .    259.00 

Scout  680  Transmitter. 

.       69.00 

Seoul  680A  Transmitter. . . 

.-,     79.00 

755  VFO , . 

.  .     32.50 

DS8  100  Transmitter 

. ;      89.00 

Knighf 

R-100  Receiver 

...     79.00 

C-11  CB  Transceiver 

. .     29.00 

Lakes  ho  re 

Phasemaster  IIB. 

199.00 

400GG  Amplifier. 

....    149,00 

EASIEST  TERMS:  Available  on  all 
orders  over  $20;  only  $2  down  up 
to  $50;  $5  down  from  $50  -200  ;only 
$10  down  from  $200  up.  Up  to  24 
months  to  pay.  Fast  handling— no 
red  tape. 


Gonset 

6  Meter  Converter $  49.00 

G-28  Transceiver 169,00 

Communicator  1116  Meter.  . ,  ,   189.00 

Communicator  II  2  Meter 149.00 

GSB-100  Exciter 379.00 

GSB-101  Amplifier.. 359.00 

G-77  Transmitter ......  169.00 

G-77A  Transmitter 179.00 

G-66B  Receiver 129.00 

HaHicrafters 

S40-B  Receiver .,,     59.00 

SX-43  Receiver 79.00 

S-77A  Receiver _ . .     59.00 

SX-1Q0  Receiver.  .    ......   189.00 

SX-101  MK-1  Receiver 199.00 

SX-101  MK-2  Receiver 239.00 

SX-101  A  Receiver,  , .. .   299.00 

SX-104  Receiver, . .......     59.00 

SX-62  Receiver 169.00 

SX-99  Receiver.    . , 114.00 

HT-30  Transmitter , 199.00 

HT-31  Amplifier 199.00 

HT-33  Amplifier 299.00 

SR-34  AC-DC  Transceiver        329.00 

Hammarlund 

HCM29X  Receiver 129.00 

H Q-1 50  Receiver 199.00 

H  Q-1 60  Receiver 269.00 

H Q-1 80  Receiver    . .. , 329,00 

HQ-180C  Receiver 339.00 

Heath 

RX-1  Mohawk  Receiver. 249.00 

TX-1  Apache  Transmitter.,  ..   229.00 
MT-t  Mobile  Transmitter 89.00 

1S*DAY  FREI  TRIAU  Try  any  of 

this  equipment  under  your  own 
conditions;  if  in  15  days  you're  not 
completely  satisfied,  return  it  for 
full  refund,  less  only  transporta- 
tion costs. 


WARRANTY! 

Johnson 

Mobile  Transmitter $49.00 

Challenger  Transmitter. 

99.00 

Adventurer  Transmitter 

29.00 

275W  Match  Box  Indicator.  . . 

39.00 

6N2  Converter. ,  , 

49.00 

Viking  1  Transmitter,  . . , , 

99.00 

Viking  II  Transmitter. , . 

159.00 

Pacemaker  Exciter .... 

199.00 

Thunderbolt  Amplifier.  , 

999.  ww 

Courier  Amplifier 

169.00 

Morrow 

MBR-5  Receiver. _    

99.00 

Falcon  Receiver  W/BC  Band, 

109.00 

MB-560  Transmitter.  ........ 

119,00 

MB-560A  Transmitter ... 

129.00 

MB-565  Transmitter 

159.00 

MB-6  Transmitter. 

129.00 

National 

NC-88  Receiver , 

69.00 

NC-98  Receiver, . 

89.00 

NC-173  Receiver 

119.00 

NC-183  Receiver   ,  # , 

139.00 

NC-183D  Receiver.  . 

199.00 

NC-188  Receiver   , 

89.00 

NC-303  Receiver 

329.00 

HRO-50TI  Receiver 

229.00 

HRO-50T  Receiver 

199.00 

HRO-60T  Receiver 

329.00 

P&  H 

LA-400  Grounded  Grid  Linear 

79.00 

RME 

4301  Sideband  Selector 

49.00 

4300  Receiver 

129.00 

4350A  Receiver     . 

149.00 

*  • 


•  •  • 


90- DAY  WARRANTY:  Allied  Re- 
conditioned equipment  is  covered 
by  the  same  90-day  warranty 
against  defects  in  material  or 
workmanship  which  covers  brand- 
new  equipment. 


•  •  * 


••*•*■•*•* 


•  •  • 


•  •  • 


•  *  *  t 


SELECT  YOUR  NEW  GEAR 

from   our  complete   1961 

444-page  value-packed 
catalog.  IF  you  haven't  a 
copy,  write  for  it   today. 


AUiED 

electronics 


IPS/ 


L-fc.tHfe]     HAQita 


IMPORTANT:  Some  items  above  are  one  of  a  kind.,  .all  items 
are  subject  to  prior  sale . . .  send  deposit  to  hold  any  item. 

For  reconditioned  or  new  equipment,  wnte  Id  J  im  Sommerv  il!et  W9WH  F,  e/o  Allied,  or  step  in  and 
meet  Joe  Huffman,  W9BHD;  Joe  Gizii,  W9HLA,  BurtFtehed  W9V0B;  Jack  Sclweider,  W8CZE. 


ALLI  ED    RADIO 

100  N.  Western  Ave.,  Dept.  150-C1,  Chicago  80,  III 
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It  pays  to  insist  on 


PR  crystals 

STANDARD  OF  EXCELLENCE  SINCE  1934 

AMATEUR     TYPES 
Fundamental,  PR  Type  Z-2 

Frequency  Ranges  in  Kcs.:  3,500  to  4,000  (80M):  7,000  to  7,425  (40M): 
8.000   to   8.222   (2M);   8.334  to   9.000    <6M>. 

Rugged.  Low  drift,  fundamental  oscillators.  High  activity  and 
power  output.  Stands  up  under  maximum  crystal  current-  Stable, 
long-lasting;  ±  500  cycles .". $2.95  Net 

Third  Overtone,  PR  Type  Z-9A 

Hermetically    sealed;   calibrated   21.(100   to   24.666   and   25,000   to 

.— $4.95  Net 


27.000  Kc,   ±3  Kc;  .050"  pins. 

6  Meters,  PR  Type  Z-9A 

Fifth    overtone;    for    operating 
metically  sealed;  calibrated  50 

CITIZENS  BAND  CLASS  "D" 
Type    Z-9R,   Transmitter 

FCC  assigned  frequencies  in  mega- 
cycles:  26.965,  26.975,  26.985, 
27.005,  27.015,  27.025,  27.035, 
27.055,  27.065,  27.075,  27.085, 
27.105,  27.115,  27.125,  27.135, 
27.155,  27.165,  27.175,  27.185, 
27.205,  27.215,  27.225;  calibrated 
to  .005%.  (Be  sure  to  specify  manu- 
facturer of  equipment) $2.95  Net 

CITIZENS  BAND  CLASS  "D" 
Type  Z-9R,  Receiver 

Specify  LF<  frequency,  also  wheth- 
er receiver  oscillator  is  above  or 
below  transmitter  irequeney.  Cali- 
brated  to  .005%.  (Be  sure  to  specify 
manufacturer  of  equipment*) 

$2.95  Net 

Type  Z-9R,   Radio  Control 

FCC  assigned  frequencies  in  mega- 
cycles: 26,995,  27.045,  27.095, 
27-145,  27.195,  27.255;  calibrated 
to  .005%.  (Be  sure  to  specify  manu- 
facturer of  equipment) $2.95   Net 

Type  2XP 

Suitable    for    converters,    experimental,    etc.    Same    holder 
dimensions  as  Type  Z-2. 

1600  to  12000  KcM  (Fund.)   ±5  Kc .„ $3.45  Net 

12001  to  25000  Kc.  (3rd  Overtone)   ±10  Kc $4,45  Net 

ALL    PR     CRYSTALS     ARE    UNCONDITIONALLY     GUARANTEED. 

ORDER    FROM    YOUR   JOBBER. 


direct! v    in    6-meter    band;    her- 
to  54  Mc,    ±15   Kc;  .050"   pins. 

S6.95  Net 


COMMERCIAL  TYPES 

Commercial  Crystals  available  from 
100  Kc.  to  70  Mc,  Prices  on  request, 

Type  Z-l,  MARS  and  CAP 

Official  assigned  frequencies  in 
the  range.  Calibrated  to  .005%, 
1600  to  10000  Kc...„.^$3.45  Net 

Type  Z  I,  TV  Marker 

Channels  2  thru  13....S6.45  Net 
4,5  Me.  Intercarrier, 

♦01%.. $2  J5  Net 

5.0  Mc.  Signal  Generator, 

.01  %„,. ._._  $2J5  Net 

10.7   Mc.   FM,  IF, 
,01%  ...... — « -~$2.95  Net 

Type  Z-6A, 

Frequency 

Standard  gm     ^ 

To  determine  band  I m    ?v^*c 

edijc.    To    keep   the  / m     '"^p^ 

VFO    and    receiver  ** 
properly  calibrated. 

ioo  kc.      $6,95 

Net 

If         ft 

Z-6A 


PETERSEN  RADIO  CO 


COUNCIL 


,  inc.  2800  W.  Broadway 

BLUFFS,      IOWA 


EXPORT   SALES;   Royal   National   Corporation,   250  W.  57th  Street,   New  York   19,  N.  Y.f  U.S.A. 


with  built-in  PRODUCT  DETECTOR 


THE  "COSMIC  BLUE"  NATIONAL'S  NEW  HAMBAND  RECEIVER 


This  newest  and  finest  precision  double  conversion  amateur  receiver  with  6  meter  coverage,  brings  you 
an  ease  of  sideband  tuning  previously  available  only  in  the  most  expensive  equipment.  The  NC-270 
features  an  exclusive  "Ferrite  Filter"  for  instant  upper-lower  SSB  selection  and  a  degree  of  selectivity 
to  conquer  even  the  toughest  AM  and  CW  signal  conditions.  The  solid  vs"  steel  panel,  ceramic  coil 
forms,  double-spaced  tuning  gang,  and  full  ventilation  cabinet  combine  to  give  mechanical  and 
thermal  stability  that  will  surprise  even  the  most  critical  operator.  Even  the  color  or  the  NO270  is 
outstandingly  different*  National's  new  duo-tone  "Cosmic  Blue,"  Write  for  detailed  specifications. 

Only  $24.99  down* 

Suggested  cash  price:  5249,95.  NTS-3  Matching  Speaker.  .5.19.95  (slightly  higher  west  of 
the  Rockies  and  outside  the  U.S.A.).  *Most  National  distributors  ofl'cr  budget  terms. 
and  trade-in  allowances,  ^^^S^^J® 

NATIONAL  RADIO  COMPANY,  INC. 

A  WHOLW  OWNED  SUBSIDIARY  OF  NATIONAL  CO.,  INC.  MELROSE  76,  MASS. 

Export:  AD  AURIEMA,  INC.,  85  Broad  St..  New  York,  N.  Y. 

Canada:  CANADIAN  MARCONI  CO..  830  Bayview  Ave.,  Toronto  17,  Ont. 


Arid  National  Radio*. r  pah 
ented  "Flip  Foot"  makes 
operating  the  NC-270  so  easy. 


